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NOVEL 3-SUBSTITUTED CEPHEM COMPOUNDS AND 
PROCESSES FOR PREPARATION THEREOF 

Field of the Invention 

The present invention relates to novel cephalosporins and 
Pharaaceutically. acceptable salts thereof. which are useful as 
antibacterial agents. The invention also relates to prooossos for the 
preparation of tJie 8a«e. to a Pharaaceuticai coapositlon containing at 
le^st one of the sane as active ingredients and to a use of the sane for 
10 treataent of diseases caused by bacterial infection in hunan beings and 
aninals. 

Background of the Invention 

Hereto, it has been known that as antlbiptics aj great : variety of 
15 cephalosporins having the basic skeleton of the nucleus bf the 
fornula(A} s 



20 




(A) 

have effective antibacterial activities and widely used as antinitfroblal 
25 agents for infectious diseases caused by various Gram positive and Gran 
negative strains. 

A variety of cephalosporins whose 7-position has 2-aninothiazolyl 
acetaitino group substituted with a-oxyimino group have been known. 
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Particularly, the fol lowing compounds exhibiting strong antibacterial 
activities against the enterobacteria have been reported: Cefotaxime in 
USP 4.152.432 and 4,098. 888: Cefmenoxime in US? 4.098.888 and 4,476,122; 
Ceftriaxone in US? 4.327.210; Ceftazidime in USP 4,258.041 and 
4.32fr,453. 

These compounds, however, show relatively weak antibacterial 
activities against Staphylococcus when compared with Ceplialoridine in 
French Patent No. 1^384, 197 or Cefazoline in USP 3,5l6,9d7. 

Moreover, Ceftazidime exhibits poor antibacterial activity against 
Staphylococcus: Although its antibacterial activity a&iTnst Pseudomonas 
Is relatively stronger than that of other knoum cephalosporins. 

The present inventors have made intensive researches to prepare 
cephalosporins having improved antibacterial kctivlties against 
StaphylococcMs with strong antibacterial activities against Pseudomonas . 
As: a result of prolonged studies on numerous cepkalospbrihs, we found 
the 3-substltuted cephem compounds show superior antibacterial 
activities against both of Staphylococcus and Pseudomonas . 



20 



Summary of the Invention 

An object of the invention is to provide novel cephalosporins 
represented by the formula (I): 



25 



0 

11 H 



'OR. (3^" 




COO" 



(I) 
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wherein, 

Ri represents a Ci^C^ alkyl group or - | - cbOR4 wherein, Rz 



and Rs, independently, represent hydrogen or a Ci— Ca alkyl group and 
R4 represents hydrogen or a Ci-^C4 alkyl group; 

Rim represents hydrogen or an anlno-proteoting group; 
Q represents CH or N: and 

represents a 



IJIH2 

the substltuent of the fomula /'*+\ 
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saturated or unsaturated heterocyclic group containing 1 to 4 nitrogen 
atons of which one. aust be substituted with aiilnp group to for* 
quaternary aBaohiuB, and oxygen or sulfur atons, or a fused heterocyclic 
group thereof foraed together with a substituted or unsubstltuted 
benzene or optional heterocyclic group, 
and a pharnaceutically acceptable salt thereof. 

The other object of the invention is to provide processes for 
preparing the cephalosporins of the fornula (I). 

The another object of the invention is to provide pharaaceutioal 
cOBpositions containing at ieast one compound of cephalosporins as 
active Ingradients. 

The another object of the invention is to provide a use of 
cephalosporins of the fornula (I) for treatment of the diseases caused 
by bacterial infection. 

Detailed Desoription of the Invention 

The novel cephalosporins according to the invention nay be 
represented by the following formula (I): 
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wherein, 

Ri represents a Ci— C4 alkyl group or - C - COOR4 wherein, R2 and 

Ra- 

Ra. IndepebdeAtly, represent hydrogen or a Ci-^Ca alkyl group and R4 
represents hy^ogeii br a di^C4 alkyl grqu^ 

Ria replrasehis hydrogen or an amlno-protectlng group: 

Q represents CH or- N; and 




the fornuta f^Y 1 represents a saturated or unsaturated 



heterooyclie grbujp obntaihihg 1 to 4 nitrogen atons of which one Bust 
be substiiuted with aaiitb group to forn quaternary anaonium. and oxygen 
or sulfur aioas, or a fused heterocyclic group thereof forned together 
with a substituted or unsubstituted benzene or optional hetercicyc lie 
group. 

The examples pf the 3-pQsition substitueut AJy J include 

l-aninopyrrplidiniun methyl , 
l-anihbplpej^idihiuii nethyl . 
(4-aainonorphol iii-4-iuiD)iiethyl , 
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( l-aniiio-l , 2, 3, 6-tetrahydropyrldiniuii)netliyl , 
( 1 -am J no-3-py rro 1 1 -1 um ) ne t hy J , 
l-aninoindoJinloB methyl, 
1-anlnopyrroliun methyl 
5 l-anlnoindollum methyl 

( l-a«iiio-4-hydroxyplperidliiluB) methyl , 

(2-amln6-l , 2, 3, 4-tetrahydrolsoqu^ol ln-2-lum)Bethyl , 
(l-amlno-l-nethyi-4-plpera2inium>nethyl, 
(4-anino-l , 2, 4-trla2ol-2-iun)ne.thyl, 
10 (l-aiiijio-l,2.3-triazol-3-lun)nethyl, 
{ 1-aiBlno-l • 2, 4-trla2ol-4-iun)iieth^ 
( 1 -aio 1 jiobejhzo tr 1 azo 1 -3-1 un ) methy I , 
( l-ajD i iiobeDz in 1 dazo 1 -3-1 un ) ne thy 1 , 
( 1 -a© 1 jio 1 n i dazo 1 -3-1 uii ) Be t hy 1 , 
15 (l-aBljiopyrazol-2-luii)aethyl^ 

. . . . ., - , , . . . . 

fl-amin6tetrazol-4-ium) methyl . 

(l-a«ino-l , 4. 5. 6-tetrahydrppyrinldin-3-ly^ 
(l-aBinoinda2ol-2-lum)BethyI , 

The C-7 position of the formula (1) may be 

represented by - C - I - (syii(Z) Isomer) or by - C - \- (antKE) 

Isomer). However, generally, the syn isomer is preferred. 
For the present invention, both of the starting materials and the 
products are syn isomer. 

The pharmaoeutioally acceptable salts of the compounds (I) are 
conventional non-toxic salts and may include an inorganic acid salt 
(e.g.. sulfate, hydrochloride, hydrobromide. iodide, phosphate etc .), an 
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orgajlic carboxylic acid salt (e,g., acetate, jnaleate, tartrate, 
fumarate, citrate, succinate, nalate, lactate, oxalate, etc.), a 
sulfonic acid salt(e.g«, aiethanesulfonate, benzenesulfonate, 
p^toluenesulfonate, etc.), a salt with a basic, or acidic amino acid 
5 (e.g., salts with arginine, asparagine, glutamine, lysine, etc.), an 
inorganic salt, for example, netal salts such as an alkali metal salt 
(e.g., sodium salt, potassium salt), and an alkaline earth metal salt 
(e.g. magnesium salt), aii aiinidnium salt, and ah organic salt, (e.g. , 
triaethylamine salt, triieihylamine salt, pyridine salt, procaine salt, 
10 picoline salt, dicyclohescyiamlne salt, N-nethylglucamine salt, 
diethanol amine salt, trlethahicil amine salt, phenylethylbenzylamine salt, 
dibenzylethylenediamine salt, etc. ). 

For the present invention, an inorganic acid salt suoh as sulfate or 
hydrochloride and an organic acid salt such as ma teate or fumarate are 
15 partioulariy preferred since they are f bribed stable crystalline salts of 
the cephalospprins(I) 

According to the present invention, processes for preparing the 
cephalosporins (I) and pharmaoeutibal ly acceptable salts thereof are 
provided. *^ 

20 The cephalosporins according to the invention may be prepared by the 

following processes: 
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The First reaction schene: 



5 



10 



15 



20 




coo- 

(I) 



Wherein, 

25 Ri and Q are the same as defined above; 

111. represents hydrogen or an amino-protectinK group; 
Bi represents hydrogen or a carboxyl-protecting group: 
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q represent integer of 0 or l; 



the formula 




Is the sane as defined above; and 



5 the dotted line neans oeph-2-eii or cepii'3-en conpound. 

In the first reaction schene, the conpound of the fornula (II) as an 
internediate fflay be synthesized by the following prooedure: 




(ID 
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Wherein, 



Bj , q. 




and the dotted line are the sane as defined above; 



5 X represents a leaving group, which is halogen or an acetoxy group; aiid 
A represents an aaine or inlne group which are protected by anino 
protecting groups. 
The second reaction schene: 
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20 



25 




GOO" 

(1) 
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Wherein, 




and the dotted line are the same as 



5 defined above? and 

W represents a residue which nay be substituted with nucieophile. 

In preparing the conpounds of the f omul a (I) aocording to the first 
or second reaction schene, any of the following steps can be suitably 
conducted, if : necessary: 
10 (i) Removing of carboxyl- or anino- protecting group 

(ii) Conversion of Isoner to isoner, or vice versa 

(iii) Conversion( Reduction) of sulfoxide compound (qs^l) to sulfide 
compound (q=0) 

(iv) "/formation of non-toxic salt 

15 Preferred compounds of the formula (ID and CVII) in the above first 

or second reaction schene are those compounds in which q is 0 and the 
dotted line represents ceph—3-em. 

A^ cephalosporin ester derivative (q=:l) obtained according to the 
process of the invention nay be converted to A^ cephalosporin ester by 
20 treating with base such as triethylamine or pyridine. In case that 
sulfoxide compound (q=l) is obtainedi it may be converted to sulfide 
compound by treating with reducing agent such as sodium dithionite. 

The amino- or carboxyl- protecting group may be suitably selected 
from the conventional protecting groups which are commonly employed in 
25 the technical field of /3 -lactam and peptide synthesis. 

The amino-isrotecting group may include phthaloyl, formyl, 
monochloroacetyl, dichloroacetyl » trichloroacetyl , methoxycarbonyl. 
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ethoxycarbonyj . t-butoxycarbonyl. trIchJoroethoxycarbony I . 

benzyJoxycarbonyl. p-nltrobenzyioxycarbojiyl. diplienylnetbyloxycarbonyj . 
Bethoxynethyloxycarbonyl. trityl. trlaethylsilyj , phenylacetyl , salicyl. 
benzoyl and the like. 

The carboxyl-protectlng group Bay be include t-butyl, t-a«yl. 
benzyl. p-nitrobenzyl. p-»ethoxybenzyI , benzhydryl, phenyl. 
P-nltrophenyl. nethoxyaethyl . ethoxy«ethyl . benzyloxynethyl , 
acetbxynethyl. nethylthioiiethyl. trityl. trlchloroethyl. triiiethylsllyl. 
dinethyJsilyl, dinethylaninpethyl and the like. 

The cp«poands of the formula (II) can be prepared by the nethod 
described in LlVnn et al.. Cephaloaporins and penicillin. Academic 
Press, P 151-171 (1972). For example, they can be prepared \>y 
reacting 7/3 -acylaalno-3-haloBethyl-3-cepheii-4-carboxy late derivatives 
disclosed in Japanese Patent UnexaBlned Publicatipn Mos. 83-72590 or 
15 83-154588 with the compounds of the fornula (I3() or (IXa). 

The compounds of the formula (II) also can be prepared by a 
conventional method using acids, for example, trlfluoroacetlc acid, 
formic acid. cone, hydrochloric acid or phosphorus halide (e.g.. 
phosphorous pentachloride. phosphorus oxychloride. etc.). 

The aoylation in the first reaction scheme is ponduoted by reacting 
1 mole of the compounddl) with 1 to 3 moles of carboxylio reactive 
derivative of the conpounddll). 

The examples of the reactive derivatives may include an acid halide, an 
acid anhydride, an active amide, an active ester and the* like. 
25 Preferred examples are an acid halide such as acid chloride or acid 
bromide, a mixed acid anhydride such as acetic acid, plvalic acid, 
Isopivalic acid or trichloroacetic acid, an active amide such as 



20 



wo 92/00981 



PCr/KR91/00012 



12 

pyrazole. Imidazole, dlmetJiylpyrazole or . benzotriazole* and an active 
e$ter such as p-nitropheny Lester* 2. 4-dinitrophenylester, 
trlchloropheny Lester. l-hydroxy-lH-2-pyridone, N-hydroxysucciniiDide or 
N-hydroxyphtha L Ide • 

5 The acylation is preferrably conducted in the presence of condensing 

agents in case that the compounds (III) are a free acid forn. The 
exanples of the condensing agent nay include a carbodilnde oonpound such 
as N.N-dioyclbhexylcarbodiiHide, N-cycIohexyl-H*-Borpholinoethyl- 
carbodilnide» N-cyclohexyl-N*-{4-diethylanlnooyolohexyl)carbodlij8ide and 
10 the like. The acylation also nay be conducted in the presence of 
Vilsneier reagents formed fron the reaction of anide compounds such as 
N-nethylforna:ni<le or N^N-dinethylformamide with hal ides such as thionyl 
ch lor ide, phosphorus oxychloride or phosgene. 

Vheit acid halides or acid anhydrides are used as reactive 
15 derivatives, it is necessary to conduct acylation in the presence of 
acid condensing agents, for example an organic base such as 
triethylaniner trl»ethylanine, ethyldiisopropyt amine, N,N-dimethylamine, 
N-nethyinorphbline or pyridine, an alkali netal compound such as 
hydroxide, carbonate or bicarbonate of sodium, potassium or calcium, and 
20 bi^ I an such as ethylene oxide or propylene oxide. 

the reaction is carried out in the presence of the solvents which do 
not Influence the reaction adversely. The examples of the solvent nay 
include water, acetone, acetpnitrile, dioxane, tetrahydrofuran, 
dichloromethaiie^ phloroforin, d i cb 1 or oe thane, N,N-dimethylformaimde or 
25 mixtures thereof. 

The reaction tenpi9rature is not specifically limited, but generally 
ranges between and 401C- 
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- The reaction ti«e generaijy ranges between 30 .i„ and 10 hours. 

The protecting group should be removed in case that the acvlated 
product has a protecting group. The method for removing the protecting 
group »ay be suitably selected according to. the kind o« the protecting 
5 group fro. the methods using an acid, .ethods using a base or aethods 
using a hydrazine, which are generally used in the field of ^-,acta» 
and peptide synthesis. 

With r-MTd to the process of th, s.o„,d ,r,„tio. .o^.,. 
ex..we Of the residue V „ ^ , 

10 such as chlorine, bronine or iodine. 

The expounds Of (VII) wherein Q is N. is hydrogen and W Is an 
aoetoxy group are .ay be prepared by a .ethod described in The Journal 
of Alitlbiotlos. Vol. 36(«), 1020(1»S3), 

The re..tlo» of the co.p^,ds <»IJ, wherei, ^ is .„ .oetoxrl troup 
with the oo-pounds (IX) or <IX.) is preferrably c<UTl.d,out i„ the polar 
solvents, for ex..ple. «ter. phosphet. baffer. .oetone. .cetoMtrii,, 
l..»-dl.ethylfor«.ide. «.»-di.eth,U„,ta.id,. tetrehydrofr... 

di.etl„,l.„ifoxide, dioxane. .ethenol or .th.,», ..d .i«^. 
with water. 

The reaction is preferrably carried out around the neutral pH. 

The reaction te-peratur*. is not specifically li.lted. but Is 
preferrably 151C to about 70t;. 

The reaction tln.e varies depending on the reaction conditions, but 
is genera] ly 1 to 10 hours. 

The reaction , ay be accelerated by adding alkali -eta] haJ ides, for 

exaaple, sodium iodide, lithium in<4t^> 

ioe, iitftium iodide or potassium iodide to the 

reaction' mixture. 
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In case that the coiipounds (VII) wherein W is a halogen are used to 
prepiare the desired conpounds (I), the halogen nay include chlorine, 
bronine and iodine. the halide coapotind are easily prepared by 
methods in Japanese Patent Unexanined Publication Nos. 81-131,590, 
5 83-90,590 and 84-10,593. 

The reaction is preferrably carried out in the presence of a solvent 
such as acetone, diphlorome thane, acetonitrile, N,N-dinethylforfflanide or 
N,N-dinethyIao4^tanide under the non-aqueous condition. 

The reaotibii temperature is preferrably 0 to SCC and the reaction 
10 time is generally 1 to 5 hours. 

The protecting group can be removed by known methods to give the 
compounds (r}« 

The compoundsCIX) or (IXa) which will be introduced into 3-posltion 
of the cepiiem nucleus as substituents are commercially available. 
15 For example, l-aminopyrrolidine, 4-aainottorpholine, 1-aminopiperidine 
and 4-amino-l,2,4-trlazole were purchased from Alcirlch* They are also 
may be synthesized by the known methods. For example, l-aminopyrrole, 
l^aainolndole, l-anlno-l,2,3^triazoIe, l-amlnobejizotriazole, 

l^aminobenzimidazole and l-aminoindazole were prepared by methods 
20 described in Flitsch, W. et al., Chem. Bier., 102 . 3268 (1969), Masanori, 
N. et al.. Tetrahedron Lett.. 461 (1974), Stolie. R. et al., Chem. Ber. , 
5a. 1743 (1926), Campbell, CD. et al., J. Chem. Soc. Chea, Commun., 742 
(1969), Sheng, et al . , J. Org. Chem. , 28. 736 (1963) and Sakai, X. 

et al., J. Org. Chem., 22. 2351 (1972). respectively. 
25 Further, for iexajipie. 1-amino^l, 2.3, 6-tetrahydropyridine, l-amino-3- 

pyrroline, l-aiaiJioindoline. 1-aminohydroxypiperidlne, 2-amlno-l, 2,3,4- 
tetrahydrolsoquinollne , 1-amino-l , 2, 4-triazoIe . 1-aminoimidazol e , 
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l-aBinopyrazole. l-a.l«otetrazoJe and l-a«i„o-1.4. 5,6- 

tetrahydropyrl.ldli.e also may be prepared by the above nethods. 
Alternatively. they also „ay be prepared by reacting 

1.2.3.6-tetrahydropyridine. pyrroJine. Indoline. hydroxypiperldine. 
1.2.3.4-tetrahydroisoqulnoline. 1.2,4-trla2ole. luldazole. pyrazole or 
tetrazole with hydroxyla«ine-0-sulfonlc^^^ or chloranlne-T in the 
presence of an Inorganic salt in water or. a .ixed solvent of water and 
an organic solvent(i:i^3a) . if necessary, they .ay b^ separated a«d 
purified by silica gel coluan chronatography. 

The organic solvents are of water-aisclble and aay be suitably 
^ selected fro« N.N^l.ethylfor-a»lde. N.N-dl.ethylforaaceta«ide. 
nethanol. iBthanol. acetone, acetonitrlle or dioxane. 

The inorganic salt .ay be sultabljr selebtedfro. sodlu. hydroxide. 
potassiuB hydroxide. oalciuB carbonate or sbdluB hydride. 

Particularly, in case that the 3-posltlon substituent ?ls i- 
a.ino-l-.ethylplperazlnl««. the a.ino group of l-.ethylpiperazine is 
protected by a conventional ««lno-protecting group, for example, acetyl, 
benzyloxycarbonyl or t-butoxycarbonyi gx^oup. .Then, thus obtained 
amino-protected 1-methylplperazine is reacted with hydroxy la. ine-0- 
sulfonic acid in the presence of an Inorganic solvent In water or a 
-Ixed solvent of water and an organic solvent to give a.i„o-protected 
l-amlno-1-.ethylplperazlnlu. and the anlno-protecting group is 
deprotected to give the desired co.pound. 

When the heterocyclic co.poun«i haying two or .ore nitrogen ato.s as 
25 a hetero atoin. for , exa«pU. ; 4.a.lno-1.2,4-triazole. 
l-a«lno-1.2.3-trlazole. l-a»ino-1.2.4-trlazol?. l^a-lnopyrazole, 
1-a.lnotetrazole. l^a.l«o-l . 4. 5. 6-tetrahydropyrlmidine. 



20 
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l-aBlnobenzptriazoIe. l-aminobenzlnldazole. l-a«lnoii,dazole or 

1-aainoiBldazole is Introduced into 3-positlon of the cephen nucleus. 

the compounds of the for«uIa(I) may exist in tautomeric forms and such 
tautomers are the equivalent and also Included within the scope of the 

inventlbh. Namely, the position of the positive charge varies 

depending on the state of salt, the kind of solvent, the properties of 
solution, the tempferature. the kind of substltuent and the like, as 
follows: 



10 



15 



20 





The salts of the cb*p6und^ (I) according to the Invention can be 
25 prepared by dissolving the compounds of the formula (I) in an aqueous 
solution of inorgaiiic or organic acid, preferrably an aqueous solution 
containing 1 to 10 equivalents of inorganic or organic acid, stirring 
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.oi.tlo» .t 0~51C fpr , tp 10 hour., p™c,p,t.tl», to gw, . 

crystalline salt of conpouijd (I). 

The o„.po„„ds („ „us thereof „.ordl,g to the l»ve„tlo. .re 
novel oeph..„eporl.. „t.baoter,., 
5 .otlvme. .«.,„.t . v«:..t. Of p.th„.e.ic heoterU ,„o..,,., 
Ore-poeitlv. .n<. ,e«.t.ve .tr..„,, ,.rtio«.r>, ...Ust 

and PseudoMt^Tifie / 

in order to l.,„.tr.te th. ph™...„tlo., „efui,»« of the 
oo.p„„,ds <:, of the ,.v.,tlo». the, r.,r,e„t.tive .,„p,e. of oo.po«„d. 
». were tested for their *»tlh,cterl., «tlWtie. ,„..et the etenderd 
teetetralas a„d the olljiloally Isolated strains. 

The antlhaoterla, aotlvlty was deter,„ed by a. ^ar dilution «tho<. 

as described below. 

rH,t u. the t»,-fold . serial, d(,,tl,.» of the a.tlbaoterl.1. 
15 co.p„„,d.<1000«g o,,p,„„d/.., were p„p,rpd and dispersed 1. -^Uer 
Hlaton Agar 1„ . p^trl dish to . eo«,e»tr.tloa of 10O^o.O02;.g/,l 
The culture hroths of standard test etr.l„ ^ ^ 

.edlu. to a oonoentratlon lOT c™/.,. ,,d l..„hated .t 37t; for 1. 

The oonoentratlon of oo.po«rf.(l.) .t .hloh the strains v»re 
20 not gro™ was regarded as .Inlau, l.U,lbJtlp„ cono«,tratloh <MIC). 

The results of antlhaoterlal aotlvlty test of the representative 
exaaples of the ooapound (1, ,g.l.st 20 standard test strains shown ih 
teras of HIC irare Indicated In Table 1. 

The HIC of the ooepound of Exaaple 1» against 264 oUntcallv 
25 isolated strains were shown In Table 2. 

The representative exaap... of th, ccpounds <I, according to the 

invention are as follows: 
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Cofflpoimd of Exanple 1 : (6R,7R)-7-[(Z)-2-(2-amlnotMa2pI-4-yl)~2- 
BethoxyinijK>acetanido]-3-< l-anlnopyrrol idinlumaethyl 
ceph-^3^ejB-4-carboxy 1 a te 
Compound of Example 5 : (6R. 7R)-7-[<Z)-2-(2-aiainc>thia2ol-4-yl)-2- 
5 , »ethoxyininoacetanldo]~3-[(2-aiiiBo-l,2.^ 

i sbqu 1 no 1 1 n-2- i un ) Be t hy 1 ] -<;eph-3--en--4-"carboxy 1 ate 
Compound of Exanple 11 5 (6R, 7R)-7-[ (Z)-2-(2-aiilnothla2ol-4-yl ).^2- 
Beth6xyinlnoaoetamido]-3-r { l--attino--l-methyl-^ 
p 4 perazln 1 urt ) methy I ] -ceph-3^^ 
10 Cpopound of Example 12 ^ (6R.7R)-7-[CZ)-2-(2-amlnothiazol--4-y])-^^ 

jnethoxyiiilnoacetanido]-3-[ (4-afflino-l , 2. 4-trla2ol-2--ium) 
Bethyl ]-deph^3-effl-4^^ 

Coapoiuid of Example 18 : <6R,7R)^7-r(Z)-2-(2-aBinothla2ol-4-yl>-2- 
nethoxyiDiiioacetamldo}-3-[ (i-aninoben2otriazoI-3-luffl) 
15 »ethyI]^eph-3-em--4-carbo 

Compound of Example 19 • (6R.7R)-7-[(Z)-2-(2^aIninothia2oI-4-yl)-2- 
»ethoxyiminoacetamidoi--3--C(l-s-amlnobenzittldazoJ'-3-luB) 
■ethyl ]-ceph-*3'-em^'*carboxy late 
Compound of Exanple 36 s (6R.7R)-7-[(Z)r^^^ 
20 (2-oarboxypix)p-2-bxyimln6)acetamldo]-^^ 

tria2ol-2-imn)methyl J-ceph-3-em-4-<jarboxylate 
Compound of Example 85 : (6R,7R)-7-[(Z)-2^(S-anino-l, 2.4- 
th ladlazoI-3^y 1 )-2r-aetl«>xy iminoacetamldo J-3-C ( 1- 
amlnbbehzotrlaz^o 1 -3-1 urn ) vethy 1 ] -ceph-3-en-4-oar boxy 1 ate 
25 Cefotaxime— Sodium was used as a control. 

20 standard test strains used in the present invention are 
pathogenic strains causing various infections such as urinary tract 
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infctlo., respiratory track l,f,ctlo,, der..I soft tissue Infection, 
bi^H. p,.s.. l„f,otlo„, .to.«h-l.stestl.e l.feotlo. or central ..rve 
.yst.. Ufeotlon. .„<, of the. ar, ;S-UcU«s* prodao,»g atr.ina. 

They are shown beloh^: 

5 Oraa-positlve bacteria 

1 . Streptococcus pyogenes A 308 

2. Streptococcus pyogenes A 77 

3, Streptococcus faeclun MD 86 

4, Staphylococcus aureus SG 511 
. ^* Staphyiocbocus aureus 285 

Staphylococcus aureus 503 
Gran-negative bacteria 

7. Escherichia cbli 0 55 

8. Escherichia coll DC 0 

9. Escherichia coll DC 2 

10. Escherichia coll TEM 

11. Escherlbhla coll 15d7E 

12. Pseudononas aeruginosa 9027 

13. Pseudoaonas aeruginosa 1592E 

14. :Pseudottonas aeruginosa 1771 

15. F'seudononas aeruginosa . 1771M 
16« Salnonella typhinurliifli ' 

17. Klebsiella oxytoca 1082E 

18. Klebsiella aerogenes 1522E 
25 19. Enterobacter cloaoae 'P99 

20. Enterobacter cloaoae 132iE 
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Table 1. Antibacterial activity of conpounds ( I ) 

against the standard test strains: MIC(jtcg/nl) 



10 



15 



[\ compouiK 
I \ (No. Q-f 
J yExanple] 
iNo.of \ 
1 tested \ 

1 ^f* r*sk \r\ • V 


l| 

1 

1 1 


r 
O 


1 1 1 

1 ^ 


1 12 


18 


19 


36 


85 


Cefotax- 
ine 


t 1 

1 J. 








1 0.00? 


' 0.004 


i o.oia 


t 0.09fi 


0.007 


0.007 


1 9 

1 Ci 




U. Ulo 


1 p . 007 


j 0. 007 


0.004 


0.007 


0.049 


0.004 


0.004, 


1 *l 

1 ' 


1 Si An 




1 >100 


1 >ipo 


>100 


1 >100 


25 


100 


100 


1 A 
1 


i' ^ o cr o 

1 0.258 


1. 563 


j 1 .563 


1.563 


0.391 


0; 781 


1.563 


0.391 


1.563 


1 f% 
1 


■ IOC 


D. 250 


1 12, 5 


1 3.125 


0.781 


0.781 


3.125 


1.563 


1.563 


1 A 


1 1 ceo 


A T O 1 

O. 781 


1 0.781 


0.781 


0.19.5, 


0i391 


1.563 


0.391 


0.781 


1 7 

1 • 




0. 391 


0.195 


0.025 


0. 007 


0. 098 


|. -0.195 


0.007 


0.007 


1 A 




0*391 


0.781 


0.098 


0.025 


0.391 


0.781 


0.025 


0.025 


1 Q 1 


U..391 


0. 781 


0.781 


0.097i 


0;025 


■■"OV'3'91 1 


d^l95 


0.025 


0-013 


f in' 




0, 781 


0.391 


0.049 


0.013 


•0;39l| 


3.125 


0. 025 


0.025 


1 11 1 
1 1 


A -^Q 1 




0. 7ol j 


'O.OtfS'; 


0.025 


0. 3i91 


1- 583 


0. 049 


0.025 


1 12 1 


1 AA 


KA 1 


501 


12.5 


3.125j 


50 


6.25 


3.125 


12.5 




1 AA 


OWi 


oul 


6 . 25 


lv563 1 


25j 


6.25 


3.125] 


12.5 


1* 1 


50 


50 


25 


6.25 


1.563 


12.5 


1 . 563 


1 . 563 1 


6. 25 


15 


3. 125 


1.563.( 


1.563 


0.195 


0.781 


6. tail 


O.098 


1.563 


0.098 


16 


0. 781 


0.781 


0.391 


0.098 


6. 195 


0.195 


6.250 


0.195 


0.025 


17 


12.5 


12.5 


6.250 


1 .563 


0.049 


3.125 


10b 


0.781] 


0.781 


18 1 


0.195 


6.013 


0.391 


0.049 


0.0251 


0.195 


0.781 


0.049 


0.013 


19 


>100 


100 


166 


160 


12.5 


>ioo 


100 


25 


100 


20 1 


0.9198 


0.013] 


0.195 


6.025 


0.607 


0.195 


0.391 


0.0071 


0.013 
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Table 2. Autibacteria] activity of the compound of 

Example 18 against clinically-isolated strains 



Strains (No. of tested} 



10 



15 



25 



Enterobapter cloacae (20) 
Escherichia coll (20) 
Serratia spp (20) 
D Streptococcus I (20) 
D Streptococcus J I (20) 
Pseudononas aeruginosa (20) 
PseudoKonas I (19) ^ 
Pseudononas II (19) 
StreptocpCGU^ T (20)' 
Streptococcus 11(17) 
Enterococcus I (20) 
Enterocpccus II, (20) 
Morgaiii^ la morgan 11(5) 

Prpvidencia rettgeri (6) 

•Tiroti^iij^ nira^ 

I?ro^;eu|s vulgar is ( 5 ) 



MIC(jug/Bl) 


Range 




AAV 

90* 


0.007 




12.5 


0.025 


0.391 


0.007 




0.195 


0.013 


0.025 


0.013 




0.098 


0.025 


0.049 


3.125 




100 


12.5 


100 


3.125 




100 


25 


50 


1.563 




25 


6.25 


12.5 


0.195 




12.5 


1.583 


6.25 


0.391 




12.5 


1.563 


6.25 


a.i6o4 




12.5 


0.025 


6.25 


0.002 




0.013 


0.004 


0.007 


0.007 




0.195 


0. 025 


0.049 


0. 004 




25 


0.025 


0.098 


0. 004 




0.025 


6.013 


0.025 


0.007 




0.195 


0.025 


0.098 


0.013 




0.098 


0.013 


0.098 


0.025 




0.195: 


0.098 


0. 195 



As shown In Table 1. the coapoundsd) of the invention exhibit 
*°*^^**'*®'"^*V and Bore potent antlbaoterlal activity 

against Gran-negative and positive strains in coiiparl son with 
Cefotaxl«e-SodiuB. Particularly, the ccpound of Exaaple 18 exhibits 
superior activity against /3 -laotanase. producing strains such as 
20 P^^udononfts aeruRlfto?^ and Enterob«r.h^n cloacae „hich have plinical 
problens in the field of cephea antibiotics as well as show strong 
activity against Gran-positive irtrains. for exanple. Staphvloconn... 
aaCSllS which is resistant to the third-generation oephalospo^^ 

The coBpouiids of Examples 1. 5, li. 12. 19 and 36 also exhibited 
excellent antibacterial activity against Gram-positive strains as well 
as against Gran-negative strains including PseudoiinnPB 

Particularly, the coapounds of Exanples 12, 18» 36 and 85 are 
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expected to be very useful for treatraent of an intractable infection 
diseases caused by Staphylococcus or Pseudomonas . 

In order to establish the usefulness in clinical applications of the 
coiipounds provided by the invention, the compound of Example 18 was 
5 tested for stability against the j8-laQtia.Base an^^^^ antibacterial 
activity on systeaic infection model. 

First, the stability against the iS-labtamase was tested by 
deterinining the relative(perce;ntage) hydrolysis : of the compound of 
Exami^^e IjB. relative to that : of Cephal^idinei, 1^1^^ the absolute rate 
10 of Cephaloridiiie as ibo, 

th^ iS- lactamases employed in the test wei^ di^ isolated from 

Enterobacter cloacae P99. E^colj tjEM ^ and ti trobafeter f reundi 1 . and the 
antibiotics for comparison were Cephaloridihe, Cet>hra^ Cefoperazone 
and Cefptaximie. 

15 Cepfaaloridinisp other know antibiotics and the compound of Example 18 

were reacted With each of the enzymes isolated from the strains and the 
OD were determined at 260nn, A max of Cephaloridine. the relative 
hydrolysis of various compounds were calculated relative to the 0» of 
Cephaloridine. The results were shown in* Table 3. 

20 table 3. ftelative hydrolysis by ^-lactamase 



25 



^"^^^ Source of 








-lactamase 


Enterobacter 


E. coll TEM 


Cltrobacter 


An t i b i o t i cs^^^*>**<;. 


cloacae P99 




fii'eundii 


(lOOjLtM) ^ 






Cephaloridine 


100 


100 


100 • 


Cephradine 


14.9 


0.8 


13.6 


Cefoperazone 


1.4 


38.6 


1.2 


Gefotaxinie 


0.6 


- 0.6 ■ 


0.6 


Compound of 


0.0 


0.0 


0.2 


Example 18 







.aaoo98iAi_L> 



Wp 92/00981 



PCr/KR9I/006l2 



10 



15 



^0 



25 



23 



The antibacterial activity test on systeaic Infection nodel was 
carried out using the coapound of Exanple 18 as follows: 0.3id1 of 
diluted solution oontaining lethal dose of strain was adaliiistered 
intraperitoneally to the test aninal. and then 5 to 0,078 ng/kg of 
coBpound was adninistered intraauspularly. The PDbo was calculated by 
•T probit aethod and the result was shown in Table 4. 

Table 4. Treatnent effect on systeaic infection nodel 





PDso (ag/kg) 


Tested strain 


(The Unit of confidence)^ 


Streptococcus 


0.27 


pyogenes 77 A 


(0.08-^0.47) 



* P < 0.05 

Furthcsr, in order to illustrate the itsefulness of the coapounds (1) 
as a drug, coiBpounds of Exaaples 12. 18 and 36 were tested for acute 
toxcity by using 4 weeks-old aale ICR-noose as a test aninal. 

The cOBpounds Wei* dissolved in physiological saline and phosphate 
buffered' solution CpH 7.0), or if they were not soluble, suspended in 
oarboxyaethylbehulose or gun Arabic and then alxed with phosphate 
buffeired solution.^ ' ' 

The solution or nixture was adninistered to the tested aninals 
intravenously or subeutaneously and, after 1 week, the nuaber of 
surviving ahiaals was calculated. 

The results of the acute toxcity test were shown in Table 5. ' 
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Table 5. Acute toxclty test 



Conpoiuid 

(No. of Example) 



12 
18 
36 



LDso ng/kg 



Intravenous adniinistratlon 



> 4000 

> 4000 

> 4000 



Subcutaneous 
admins trat ion 



> 6000 

> 6000 

> eodo 



As shown In the Table 5, the LDso of the tested compounds are more 
than 4000 ng/kg when intravenously administered and more than 6000 ng/kg 

when subciitaneously administered, so that it was denonstrated that their 

10 ^ , ■ / 

saxty as a drug was very high. 

As described above, the compounds according to the .present invention 

f^^H* PP*ent and broad antibacterial ao1:lvi,ty agaiiisjbi <lram-positlve 

strains as well as Gram-negative strains including .Pseudoiioiifts . while 

its toxcity is ver^ low. ,_. . u . ;.< , ! 

The compounds of the invention nay be •adninistem^ for 

treatment of bacterial infection in human b<eings ,:in;>£ii^ of 50~~. 

lOOOmg, preferrably 100— 5W>mg pesr adult, ,2r>-4 tim«s aa^ 

The pharaaoeutical composition according ,to; jthe iiivention contains 

the oompounds (I) as an ac1:iyei iiigredient' in asspciiation with solid or 

20 

liquid exoipients. The pxciplents may include those one which are 
commonly employed in the filed of antibiotic pharaaoeutMs.r 

The pharmaceutical oomposllzlon may be fomuliated Into solid 
formulations, for example, tablet, capsule or powder. or liquid 
formulations, for example, injection solution, suspension or syrup. 
25 The liquid formulations are preferred. 

The present invention will be described in detail with reference to 
the following exanples, but is not limited thereto. ^ 
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Reference Exanple i: Synthesis of l-amlno-1.2.3.6-tetrahydropyrldlne 
. To a alxed solvent of water(40ml) and methanol (lOa I > was added 

11.06g(80n,«ol) of potassiuB carbonate. and 3.65i.l(40i.nol) of 
1.2.3.6-tetrahydropyridlne and 4.52g(4P««ol) of hydroxylaaine-rO-sulfonlc 
5 acid were added thereto. The .Ixture was stirred at rop. te«perature 
for 4.5 hours and concentrated under the reduced, pressure to the half of 
Its original voIu.e. The resulting solid was filtered off and the 
filtrate was extracted with dlchloro.ethane. The organio layer was 
treated with anhydrous Bagneslum sulfate and filtered. The filtrate 
10 was concentrated under the reduced pressure and then subjected to 
chromatography over silica gel using 105^ «ethanol/dlchloro»ethane as an 
eluent to give 1.77g of the desired coiipound(4SX). 
Rf = 0.5 (in lOX Bethanol/diohloroBiethane) 
NMR (D2O. a) 

15 2.12—2.48 <«. 2H). 3^29 (t, 2H) 

3.42—5.91 <ii, 2H) 

Reference Exaaple 2: Synthesis of l-anino-3-pyrroline 

To 20al of water vTfs adde^ P,69g(10B»oJ) of 3-pyrroMne and 
20 l.68g(30iii.ol) of potasslun hydroxide was added thereto under stirring. 
1.7g(15««ol) of hydroxyla»ine-0-suifonic acid was added while cooling 
the mixture to Sip or below. The reaction nixture was stirred at 40- 
501C for 3 hours, cooled and the pH was adjusted to 7-^8. Then, it was 
concentrated under the reduced pressure to renoviB water.. 
25 To the residue was added methanol. After stirring for 10 Bin. the 

solid was filtered off and the filtrate was dried over anhydrous 
■agnesiun sulfate. 
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Concentration under - the reduced pressure gave 0.4g of the desired 
coiapound(17%):. 

Rf =0.5 (in 10% nethanol/dichlbronethane) 
NMR (DMS0-d6. 
5 2.72-<'4.2l (br. 2H/NH2). 4.54(s, 4H) 

5.92 (s. 2H) 

Refeireiibe Exanple 3: Sjmthesis of 1-afflinoindoI ine 

In 40a I of Water was diissblved 2. t6gt20fflBldI) of potassiuio carbonate 
10 thoroughly p aiid lOnI of aoetbhitrlle and 2. 24Dl(26]nmol> of indoline were 
added thereto in this order. After stirring the reaction mixture for 10 
Bin, 2 •26g( 200110 1) of hydroxy laaihe-Q--sulfonic acid was added thereto* 
After stirring at room teaperatwre fo^ 1.5 hours, the reaction mixture 
was concentrated under the reduced pressure. The concentrate was- 
15 extracted with dlchloromethahe and treated with anhydrous magnesium 
sulfate. After filtration, the filtrate was concentrated under the 
reduced pressure, and the resulting concentrate was subjected to 
chromatography over silica gel lislng dic^loroaethane as an eluent. The 
fractions were cbhbentrated to give b.99g*of the desired compound (37X). 
20 Rf = 0.17 (in dichloronethane) 
NME (DMS0^6, a) 

2.73~3.06 (». 2H. -CH2-) . 3.25—3.88 (m, 2I1, NH2) 
4.16~6.3 (bri 2H, M-CH2-). 6.71—7.01 (n. 2H) 
7.02—7,29 (m/ 2H) 

25 

Reference Example 4: Synthesis of 1-aminoindole 

To 50ml of N»N-dimethylformamide were added 24.55g(440mBiol) of 
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potassium hydroxide and 3.201g(27.3.«ol) of lH-i„doJe. and 6.15g 
(54.4«BoI) of hydroxylamine-O-sulfonic acic! uas added thereto In small 
anounts under stirring. 

After stirring the reaction -Ixture at rop« temperature for 1 hour. SOoI 
5 of water was added thereto and it was extracted three tl.es with 100.1 
of benzene. The extract was washed with water, dried and concentrated 
under the reduced pressure. Silica gel column chro.atpgraphy of the 
residue using 50X dichloro«ethane/„-hexane as an elu^nt gave l.lSg of 
the desired compound ( 32X) . 
10 n.p. = 41~41.5r: 
NMR (CDCla, 

4.73 (br, 2H. NHa) . 6.37 <d, IH) 

7.01— 7.65 <m. 5H, phenyl) 

15 Reference ExaapJe 5: Synthesis of l-aninopyrrble 

To 10.0g(61.7..ol) of N-a«inophthaIl.ide was added a solution of 
12.1(72.4..oI) of 2.5-dlethoxytetrahydrofuran in 100.1 of dloxane and 
i0.1 of 5W hydrohloric acid was added thereto. The reaction alxture 
was stirred for 1 hour and cooled to 5X1. • The resulting precipitate was 
20 filtered, recrystallized fro. dioxaneswater(l:3). washed with ethanol 
and dried to give 10.3g of 1-phthall.idopyrrole. This product was 
dissolved In 60.1 of methanol and 3.1 of 82% hydrazine hydrate was 
slowly added thereto. After refluxing the reaction nixture for 30 «ln. 
cooled to 0-^5\: and 1.5.1 of glacial acetic acid was added thereto. 
25 The resulting precipitate was filtered off and the filtrate was 
concentrated under the reduced pressure to remove .ethanol. The 
concentrate was washed with diethyl ether and vacuum-distilled to give 
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2,4g of the desired cojnpoujid(47.3«) . 
bp = 71~73t: (l2iuiHg) 
NHR (CDCla. ^) 

4.5 (s, 2H^ NHa). 5:89 (t. 2H) 
5 6.40 (t, 2H> 

Reference Exanple 62 Synthesis of l-amino-4-hydroxypiperidine 

in lOnl of watei' was dissolved 9. 6g(6iLmol) of hydroxy lam ine-0- 
suifonic aoid aiid 1.82g(1.8nfflpl) of 4-hydroxypiperldine was added 
10 thereto. After refluxing for 1 hour, the reaction mixture was cooled 
to 5X and 0.84g(6.lBmoI) of potassium carbonate was added thereto. 
The reaction mixture was stirred for 1 6b in and the precipitate was 
filtered off. The filtrate was concentrated under the reduced pressure 
and 15ml of dry ethanol was added to give precipitate, which was- 
15 filtered off. While cooilng the filtrate to 5~101C. 0.85b1 of 57% HI 
was slowly added and the mixture was stirred at the same temperature 
for 30 mlh. To the reaction mixture was added 50b I of petroleum ether. 
The filtrate was washed with acetone to give 1.41g of the desired 
oompbund(34X). 
20 m.pi ss 117-^11 sic 
NMR (DMSO-dtf. «•) 

1.12~iia8 (m, 4H), 2.41~2.86 (m, 2H) 
2.86~3.24 (a/ 2H) ; 3.46~^ 
5.23 (br. 2ft, NH2) 
25 '.'^ 

Reference Example 7: Synthesis of 2-amino-l,2,3.4-tetrahydroisoqulnollne 
In a mixed solvent of 50ml of water and 20ml of methanol was 
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dissolved ll.oeg (80MO1) of potassiu- carbonate and 5.33g(40»nol ) of 
lH-1.2.3.4-tetral,ydroisoqmnoline and 4. 52g(40Bmol ) of hydroxy lamine-0- 
sulfonic acid were added thereto while Balntaining the temperature at 30 
•C. The mixture was stirred at room teaperature for 4 hours. After 
5 coBpletion of reaction, the Insoluble was filtered off and the filtrate 
was extracted twice yith dichlorome thane. The diohlorom^thane layer 
was dried over anhydrous nagnesiuii sulfate and concentrated to driness. 
The resulting residue was subjected to silica gel coIu«n chromatography 
using 5X nethanol/dichloronethane as an eluent. 
lO The fractions containing the desired product were concentrated under the 
reduced pressure and crystallized from tetrahydrofuran to give 1.78g of 
the desired coBpound in a forn of white crystal (30X). 
a. p. = 179— 181'C 
NMR (DHSO-dd + lOX DCl, S") 

2* <»v 2H^ -CH2-). 3.34-3.64 
4.36 (s. 2H), 7.04—7.32 (b, 4H. phenyl) 

Reference Exanple 8: Synthesis of l-aBinoiBidazole - , 

p^toluenesulfonic acid 

20 In 50B1 of water w^s dissolved 2.76g(20BBbl) of PotassiwB carbonate 

and l,36g(20Baol) of imidazole was added thereto. 2.26g(20Baol) of 
hydroxyla«ine-0-sulfonic ao^ was added thereto and the mixture was 
stirred at rboa temperature for 6 hours. The resulting precipitate was 
filtered off and the filtrate was concentrated under the reduced 

25 pressure. To the concentrate w,ere slowly added 10a| of chloroform and 
a solution of 3.8g(20mmol) of p-tpluenesulfonic acid • monohydrate in 
lOal of chlbroform. Stirring for 30 min. filtration and drying of the 
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iDlxture gave 1. 74g of the desired oojDpou]id(34%}« 
NHR (DMSO-dd. 5") 

2.30 (s^ aiH. CHa). 7.26 (ni. 4H. phenyl) 

7.69 (d. 2H). 9.10 (t^ IH) 

Reference Exanpie 9: Synthesis of 1— aminopyrazole • 

p-toluenesulfonic acid 
'In 506mi of water were dissolved 2. 76g(2pBfflol) of potassiun 
carbonate and 1 «3Ig(20n9iol) of pyrazole and 2.26g(20mjDol) of 
lb hydrpxylaiaine-O-suifonic acid was added thereto. The reaction mixture 
was stirred at rooa temperature for 6 hours and concentrated under the 
reduced pressidrcs. To the concentrate was added methanol to give 
precipitate* which was filtered off. After concentrating under the 
reduced pressure » the concentrate was treated in the same way as- 
15 Refer^npis Example 8 to give 1.54g of the desired compound ( 30%} . 
NMR (DMS0-d6, ^) 

2.32 (s, 3H, CHs), 6.7 (t, IH) - 
7.3 (m. 4HV phenyl), 7.65 (d.2H) 

20 Reference Ek^mple 10: Synthesis of l-aminohenzotriazcle 

in 200ml of water Were dissolved 23. 83g(0.2mol) of IH-benzotriazole 
and 56;llg(im61) Of potassium hydroxide and the solution was maintained 
at feOXJi to the reaction soiution was slowly added 45.2g(p.4mol) of 
hydroxylamineH^-suii^^ acid over 1 hour while maintaining the 

25 temp^raVure' iit 76^75lb. After completion of addition, the reaction 
mixture was stirred at 7010 for further 1 hour. After completion of 
reaction, the reaction solution was cooled to room temperature to 
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precipitate potassiun sulfate as crystal, which was filtered off. The 
filtrate was extracted with dichloronethane (lOOml x 5) and the extract 
was dried over anhydrous magnesium sulfate and concentrated under the 
reduced pressure to give yellow crystal.. 
5 Thus obtained crystal was dissolved in 5ml of tetrahydrofuran and 

the pH was adjusted to 1 with cone, hydrochloric aoid to give white 
crystal. 

The filtered crystal was dissolved in 50b 1 of water and the pH was 
adjusted to 11—12 with 30X sodiua hydroxide followed by extraction with 
10 dichloroBethane(30alx4). The extract was dried over anhydrous 

BagnesiuBj sulfate and concentrated under the reduced pressure to give 
12.07g of the desired conpound(45X} . 
m.p. - 83— 84TC 
NMR (CDCI3. a) 

15 S.80 <br, 2H, NH2). 7.25--7.5S <m, 2H) 

7.70—8.11 <B. 2H) 

Reference Exanple 11: Synthesis of 1-anino-l. 2. 4-triazole 

In 20bI of ethanol was dissolved 14.03g(250BBol ) of potassiua 

20 hydroxide and 3.45g<50aaol) of 1,2,4-triazole was added thereto. The 
solution of ll.31g(100aBol) of hydroxylaalne-O-sulfonlc acid in a aixed 
solvent of waterdOal) and ethanol (lOal) was slowly added to the 
Bixture over 30 min. After stirring at room temperature for 2.5 hours, 
the resulting precipitate was filtered off and the filtracs was 

25 concentrated. To the concentrate was added tetrahydrofuran and the 
Bixture was stirred for 30 min. 

The tetrahydrofuran layer was separated, concentrated under the 
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reduced pressure and diethyl ether was added thereto. The mixture was 
stirred for 30 mih and the diethyl ether layer was separated and 
concentrated iuider the reduced pressure. Crystallization of the 
concentrate froai diisopropyl ether/n-hi(dxane gave the l,63g of the 
5 cleslred conpound In a form of crystar(46X). 

n.p. = 48— sane 

NMR (DMSO-dd + D2O. S) 

8.58 (s. IH). 9.36(s, IH) 

16 Reference Exanple 12: Synthesis of l-aniiibiW 

To a solution of 2.2g(55mnoi) of sodium hydroxide in 30ml of water 
was added 1.33g(10Biiol) of IH-indaiole a^ etiianol was slowl^^^ added at 
50X; until the reaction mixture was dissolved thoroughly^ The 
resulting mixture was heated to 55TC md ^2Vm^^ of- 
15 hydroxy! anine-O-su If onic acid was sloWly^^^^^^ 30 min with 

vigorous stirring followed by further stirring for 30 min. After 
completion of reaction, the resulting precipitate was filtered off, and 
the f i 1 trate was extracted with dichloroiDetiiane (30mlx2) . dried over 
anhydrous mkgnesium sulfate and cohcetrated under the reduc pressure. 
20 the concentrate was chrbmatograpbed over silica gel usliig 10% ethyl 
ace tate/dlchlorome thane as an eluent. The fractions containing the 
desired product were concentrated under the reduced pressure and 
crystallized frtra benzene/petrol e ether to give 0,63g of the desired 
'c6mpQuiid(47%). ^ 

NMR (DHSO-dtf; 5^) 

5.41 (s/izH, NH2). 6V85~7.95 (m, 4H) 



wo 92/00981 



PGr/KR91/000I2 



33 



a. 05 (s.lH) 

Reference Exanple 13: Synthesis of l-amlnotetrazole 

In 125«il of watei- was dissolved 13.8g(100pmol> of potassium 
5 carbonate and TgdOOmiol) of IH-rtetrazole was added thereto. The 
reaction solution was heated to 75*0 and ll,3g<100Moi) of 
hydroxylanine-O-sulfonic acid was slowly added at 70— rS'C over 30 Bin 
while adjusting its PH to 7~8. After co.pietlon of addition, the 
solution was refluxed for 30-35 ain. the pH was adjusted ■ to 8 and the 
10 solution was extracted with ethyl acetate. The extract was 

concentrated under the reduced pressure to give 1.7g of the desired 
conpound(20X). 

b.p. = 353— 158TC(2nBHg) 
NMR (DMS0-d6. 
15 7.10 (br, 2H, NHz), 9.12 <s, IH) 

Reference Exanple 14: Synthesis of l-ai>ij«o-l,2,3-tria2ole 

In 20nl of distilled water were dissolved 2. 7Sg(20iiiiol ) of potassiuB 
carbonate and 1.38g(-20Biiol) of lH-1. 2,3rtria2ole and 2.26g<20B|iol) of 

20 hydroxylanlne-O-sulfonic acid was added thereto. The mixture was 
stirred at room temperature for 9 hours, concentrated under the reduced 
pressure and ethanol was added to give a precipitate, which was filtered 
off. The filtrate was concentrated under the reduced pressure and 
crystallized from tetrahydrofuran/diethyl ether/chlorpform to glve'0.96g 

25 of the desired product (57X) . 

■•p. = Six: 

NMR (DMSO-d« + D2O, S") 
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7.8 (d. 2H) 

Reference Ejfimple 15: Synthesis of l-aiiinobenzlmldazole 

In a mixed sloveiit of water (SObI) and ethanol (50ml) was dissolved 
19.64g(35nm9l) of potassium hydroxide and 5, 91g(5iDnoI) of 
IH-benzimldizole was added thereto. WaterCjOal) containliig 14.4lg 
(125BB01) Of hjrdroxylamine-O-sulfonic acid was slowly added while 
maintaining the temperature at 30-C and the mixture was stirred at the 
same tempeirature for 18 h6^^ 

The Insoluble was filtered Off. and th was extracted with 

ethyl acetatef. The ethyl acetate layer was dried over anhydrous 
magnesium sulfate and concentrated to driness. The concentrate was 
subjected to column chromatography over silica gel using 50X ethyl 
acetate/dichloromethane as an eluent. The fractions containing the 
15 desired product were concentrated under ,the reduced pressure to give 
3-08g of the desired compound in a form of white crystal (46%) . 
n.p. - 141 "G.' ■ 
NMR (DMSO-dd, p ) 

6.19 <br» iHV KHi); 7.d8--7.44 (m. 2H) 
20 7. 45—7. 76 <m, 2H) . 8. 13 (s. IH) 

Reference Example 16: Synthesis of 1-amino-l .4. 5v6-tetrahydropyrlmidine 

To 2.76g(20i«mol) of potassium capbonate were added 30ml of water and 
10ml of ethandl. and lV64mr(20mB6l) of iH-1.4;5.6-te^^^ 
25 was added thereto. VateHlOml) containing 2. 26g(20mBol) of 

hydroxylamlne-0-sulfonlc acid was slowly added to the mixture at 30X: or 
below and the resulting mixture was stirred at room temperature for 24 
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hours. After completion of the reaction, the insoluble was filtered 
off, and the filtrate was extracted twice with ethyl acetate. The 
ethyl acetate layer containing the ^ desired product was dried over 
anhydrous nagnesiu. sulfate, concentrated under the reduced pressure and 
5 purified by silica gel coli|«n chromatography (eluent: lOX aqueous 
nethanol) to give O.SBg of the desired conpound(28X) . 
NMR (DHSO-dtf. S) 

1.4-V-1.8 (q, 2H), 3.3— 3.8 (n, 4H) 
3.6 (s, IH). 6.5 (br, 2H) 



10 



Reference Exanple 17: Synthesis of l-auino-l-Bethyl 

plperazlnlun chloride hydrochloride 
In SOnl of water w^s dissohved 2.e|Jg(20m.oi> o£:^^4^^^ 
Plperazine and 3.4g(30mmol) <,f hydroxy! aplneH^ added 
15 thereto. To the mixtufre, 2.4g(60ii»ol| of sodluB hydroxl^^^^^ add^d in 
snail anounts and the- resulting, afxtikre; was stirred at AO-C for 2 hours, 
cooled to 5t: and the pH was adjusted to 7-8 with cone, hydrochloric 
acid While keeping the above teaperatMre. ^ The reaction solution was 
concentrated under the reduped pressure . to reapye water and nethanol 
20 was added to the resiclue. The nlxture was stirred -for 1 hour and 
filtered. The filtrate was dried over anhydrous ■agneslun sulfate and 
concentrated under the re^duced pressure to give 2.8g of 
l-«ethyl-l-aBino-4-acetylpipera2iniuffl in a forn of white crystal (88. 5X), 
Thus obtained prpdupt 2, 8g(18ii«ol) was dissolved in^ 5^^^ of water 
25 and 2.88g (72naol) of spdiua hydroxide was added theretoj . 

The reaction alxture was stirred at S01C for 2 houirs and the pH was 
adjusted to 1 with cone. hydrochloric acid. The alxture was 
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cojjoentrated under the reduced pressure and nethanol was added thereto. 
The resuiting mixture was stirred for 1 hour and the precipitate was 
filtered off. The nethinbl sbiutlbii containing tie desired product was 
dried over anhydrous nagiiesiuB sulfate and concentrated under the 
5 reduced. pressui-e to give 2,33g of the desired compound In a form of 
white crystal (62X). ' 
B.p. = 230X; (dec.) 
NMR (DHSO-dtf , 5-) 

3-98— 3.65 <■. 4H. -CH2-NH-CH2 ) . 3.53 <s. 3H, CH3) 
10 3.75— 4.10 (a. 4H). 6.57 (s. 2H. NH2) 

Exaaple 1' 

Synthesis of (eilVTO^ 
laeth6xyiBlji6acet4}atdo3-3-C^^ 
hiS;-,. - . ceph^3^«:-4^HdarJ>ofxylate • " ' * . ■ ■ t 

Ih; 40il of water Was dlssolved^ 8 iodide and 

the solution was heated to 65--70nC. SodluB (6R.7R>-7-r(Z)-.2-<2- 
aalnothla26l-4-yl)-2-methoxylali»oiacetanldo]-3-a 
. carb6xylate(9.546;2ftD«ol) and 2: diig(24Biol) of 1-aninopyrroIldine 
.20 hydroohloiildfe were iidded thereto and tiie nixture was stirred for 1.5 
hours while adjustlhg Its pH W 6-6.5. The reaction solution was 
cooled to room teBperature, Its pH was adjusted to 1—1.5 with 3N 
: hydrochloric acid and then was stirred for 30 m in. The resulting 
. . precipitate^ was f 1 Itered of f and the filtrate was concentrated under the 
25 i-edttced pressure and a amall amduiit of Coluan 
chromatography over aluiBliniuB oScide(80% aqueous acetonltrile) , silica 

gei(80X aqueous acetbnitrlle) and then DIAION® HP-20(Mitsublshl) C80% 
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aqueous acetonltrile) were conducted. Concentration followed by 
lyophilizatlon gave 2,12g of the desired product in a for« of vMte 
power (22X). 

Rf = 0.31 (in 80X aqueous acetonitrile) 
■.p. = lfi2"C-^(decoap.) 
MS (FAB, M+l> = 482 
NMR (20X DC], a-) 

1.75—2.30 (B. 4H). 2.90->'3.70 (B, 6H) 

3.80 (s. 3H. OCH3), 3.80--4.20 (B. IH. C-3> 
4.4—4.9 (B. 1H; C-3). 5.17 (dd. IH, C-6) 
5.7(dd. IH. 745 (§, IH. thlazole-H) 



Exaople 2 .: 

Synthesis of (6R.7R)-t(Z)-2-(2-aBinothiazol-4-yl)-2- 
15 ■«*^o«'i«inoacetaiildo3-3-[(4-aBinoBorpholin-4-iua) i> 

aethy 1 ] -■ceph-3reB-4--carbpxy late 

. *^]!*;^ ■ P^^^^^Mfe i« Exaippl^ 1. except that 2^31b1 (24»bo1) 

of 4-aBinoBorphollne wis e«pIoyed i^ place of l^i»«lnopyrroiidine. there 
was obtained 2. 5g of the desir^^ 
20 Jtf a 0.35 (in 80% aqueous acetpnitrlleV 
B.P- - 126'C— (decomj).) 
NMR (20X DC], a-) 

3.35-4.55 (B. lOH. Borpholine. C-2). 4.09 (s, 3H. OOHa) 
4.95-5.34 (q. 2H. Cr-3J;. $1.32 (d. IHi C-6) 
25 IH. C-7),; 7,20 (s. IH. thiazple-H) 
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Exaibpie 3 • 

Syntheisis 0f <6R;7R)-7-C(Z)-2-(2-aJDiJ^othiazol-4-yl)-2- 
nethoxyiBlIloacetanld6]-3-(l-aain6piperidiniunnethyl)- 
ceph-3-ea-4HBarbojcy 1 a te 
5 By following the procedure lii Example 1 except that 2. 59ini (24miioI) 

of 1-aainopiperldlne was enployed in place of l-aminopyrroiidine, there 
was obtained 2;3g of the desired product (23X) . 
Rf = 0.35 (In 80* aqueous iacetonitrlle) - 
n.p. = 120t:;'^(d(eo<>mp^ ) 
10 NNR (20% DCl. >> ' 

1.5~2.2 (m, 6H). 3.75 (s, 3rt, OCH3). 3.2---4.35 (m. 6H) 
4.89-^5.2 (m, 2H. C-3). 5.37 (d. IH, C-6) 
5.95(d. IH, C-7). 7.18 <s. IH, thiazole-H) 

15 Example 4-,- ■ • • ''V 

Syiithesls of (6R,7R)-7-[(Z>-2i-(2-^^^ 

nethy 1 l^eph-3^em-^4^ 

By following tlie prbbediu*^ lii fejcaiiple. 1 except that 2«79g(248irooI) of 
20 l-aaino~4-hydro3a^plperidine v^^^ plabe of l-aminopyrroiidine, 

there was obtained 2.1g of the desired product (20%). 
Rf = 0.15 (in 80% aqueous acetonitrile) 
NMR (20% DCI. S) 

1,12~1.98 (b; 4H), a.2-i4.4 (n, 7H> 
25 3.85 (s, OT, b(m3)v^/fi6~5.2 (hr/i^ 03) 

5.34(d, IH. C-6), 5.96 (d» IH. C-7) 
7.2 (s/ IH, thiazole-H) 
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Exanple 5 

Synthesis of (eR.7R)-7-[(2)-2-(2-a«inothlazoI-4-yJ)-2- 

»ethoxyi»i«oaceta«ldo]-3-t (2-aBino-l . 2. 3. 4-tetrahydrol8^^ 
2-iuB)BethyJ]-ceph-3-eai-4-carboxylate 
5 In a mixed solvent of acetonitrlle{5«l) and water {30» I) „as 

dissolved 4;02«(30..ol) of Uthiu. iodide. o;90g(6.68.„ol) of 
2-a«i„o-1.2.3.4-tetrahydroisoqulnoline was added thereto and the 
te.perat«re was raised to To the reaction solution was added 

1.43g(3nunol) of ?odiun(6R. 7R)-7-C(Z>-.2-(2-a.ino^hiazpl^ 
10 i»inoacetaBidol-3-acetoxy«ethyl-ceph-3-e»-4-carb«xyla^^ and the 

reaction mixture was stirred at 70^72t: for 2 hours uhile adjusting the 
pH to ^.S-v.7.0. 

After completion of reaction, the reaction so^utlpn^ya^ cooled to 
rbon, temperature and stirred for 30 «ln while adjusting the,RH to 1^1.5 
15 with IN hydrochloric acid. The insoluble was, filt§r^d.c^ 
filtrate was concentrated under the reduced pressure ^^^P^^^ 
was subjected to column chroaatography over .aluiDiniu. oxide and silica 
geKeluent: 80X aqueous acetonltrile). 

The fractions obtained were concentrated under the reduced pressure, and 
20 the concentrate was dissolved in a s«all amount of water followed by 

purification by DIAION® HP-20(Mitsubishi) column chronatography(eluent: 
8X aqueous ethanol). 

The fractions containing the desired product were conc«>iitrated under the 
reduced pressure and. frfeere^ried to give 0. 23g of the desired compound 
in a pale yellow amorphous forn(14X). 
Rf = 0.4 (In 80% aqueous acetonitrile) 
MS(FAB, M+1) := 544 
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NHR CDMSO-di * 20% DCl. a) 

3.1—3.5 (m. 2H). 3.5 -^4.3 (n, 6H) 
4.04 (s. 3H, OCHa), 4.5—5.1 (n, 2H. C-3) 
5.2(dd, IH, C-6). 5.8 (dd. IH, C-7) 
5 .7.09 (s, IH. thiazoie-H). 7.1~7.8 <m. 4H. phenyl) 

Exanplei 6 . 

Sjbitliesis of <6R,7R)-7^t(2)-2-(2-anljiothia2ol-^^ 
iiethoxyininoacetamido]~3-( l-aninoindo] iniunn^^ 
10 3-6D'^4-carboxy late 

By following the procedure in Exanple 5 except that 0. 9g(6. 68fflinol} 
of l-^anlnoindoline was employed in place of 2-aBino-lV 2^3,4- 
" tetrahyd^oibpquin^ was obtained 0.2g of the desired product 

15 Itf- =' 0:37 (in 80Z ac^u^^ ^ 
MMR (bMSO-d« + 20X DC^^^ 5^) 

2.8^3.1 (in/ 2H), 3.4 —4.4 <m, 4H) - 

4.01 (s. 3H, OCHa). 4.6— 5.1 (n, 2H. C-3) 

5.i<d; IH, C-6); 5.^ (<i, irirc^^^^ 

20 7i0i (s. IH. thlazOje-H), 7.03— 7,7 (is. 4M. phenyl) ^ 

Exanpie 7 

Synthesis of (qR,7R)-7-[(Z)^2'rC^^ 
nethoxylDiiipacetanido] r-3-( l-aii ino 
25 ceph-3-eBM.-^arboxylate 

By following the procedure in Example 5 except thit 0.9g{6. 68inmol) 
of 1-aoinoindole w^e employed in place of 2-aB ino-1. 2.3,4- 
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tetrahydroisoqulnollne. there was obtained 0.26g of the desired 
product (17X). 

Rf , = 0.36 (ih 80% aqueous acetonitri le) 

NMR (DMSO-d« + 20X DCl, 
5 3.5—3.9 (b. 211. C-2). 3.86 (s, OCH3) 

4.6~5.1 (b, 2H, C-3>. 5.2 <d, IH, C-6) 
5.6(d, IH. C-7). 6.45 (d. IH) , 7.01 (s, IH. thlazoie-H) 
7.05—7.8 (b, 5H/ plienyl) 

10 Exanple 8 

Synthesis of (6R, 7R)-7-C(Z)-2-(2-aiiinothia2ol-4-yl)-2- 

»ethoxylnli,oaceta«ldo]-3-[(l-aBino-l . 2. 3. 6-tetrahydropyridiniun) 
aethy 1 ] -ceph-3-reB-4-carboxylate 

In a nixed solvent of acetonitri le:(4«I) an^;wai;e^^^^ dissolved 
15 3.21g{24Baol) of lithiui. iodide and tte soliii^^^^^^ to^ fop. 

0.33g(3.36Bnol> of l-aBino-1.2,3.6-tetrjJ,yd'^^^^ thereto 
and 0.764g(1.6m«oi) of sodiun (6R.7R)-7-[(Z)-2-(2-a«ln^^^^^ 
Bethoxyiaii,oacetaBido]-3-acetoxyaethyl-peph-3-en-:4-carboxyi^^ added 
while adjusting the pH to 6.5-7. The nixture was stirred at 70-72r 
20 for 1 hour while adjusting the pH to 6.5— 7.0. 

The reaction solution was cooled to room tenperature. and its pH was 
adjusted to 1-1.5 with 3N hydrochlorio acid. The solution was stirred 
for 30 Bin. the resulting precipitate was filtered off and the filtrate 
was concentrated under the reduced pressure.. The concentrate was 
25 dissolved in a saall aBount pf water and subjected to coluBn 
chroBatography over alualniuB oxide (80% aqueous acetonitri le). silica 
gel<85X aqueous acetonitri le) and DlAIGN®HP-20 (Mitsubishi) (80% aqueous 
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acetonltrlle); The fractions containing the desired product were 
concentrated and freeze-dried to give ISSng of the desired 
coDpoiuid(20X}. 

Rf = 0.29 (in 80X aqueous acetonitrile) 
5 NHR (.DMSO-^6. S) 

2.0~2.4 <m. 2H), 3.0 --3.9 (n, 6H) 
3.97 (s, 3H, OCH3), 4.0— 4.3 (b, IH, C-3) 
4.7~5.1 (a. IH, C-3), 5.15 (d, IH, C-6) 
5.5~5.9 (b, 3H. C-7). 6.73 (s, 1H, thiazole-H) 
10 9.5 (d, IH,; -HH) 

•V' Exaiaplfe V-9' • ^ ' ■ 

Synthesis of (6R,7R)-7-[(Z)-2-(2-aBVnothiazo^ 

Beth&xyiMnoacetaii^^^ 
15 H5eph-3-eB'^4-biirboxjrlate 

By following the proce<]ur>e in Exaaple 8 except that 0.28g(3.36 mnol) 
of l-a;Biho^3-pyrroline was employied in place of l-aBino-1,2,3-6^ 
tetrahydTOjiyridiiie. th^i^ was obtained 0.i7g of the desired Goapound 

20 Rf = 0.3 (in BOX agaeou? adetohitrile) 
NHR (DMSO^tf ♦ 20I DCI. «' ) 

3.6— 4.0 (b, 2H. C-2), 3.86 (s, 3H, OCHa) 

4.6 (s. 4H), 4.56— 5.1 (a, 2H, C-3) 

5.2<d, iH, e-6). 6.6 (d, 
25 5-9 (s. 2H^, 7.61 (s.lH, thiazole-H) 
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Exanple 10 

Synthesis of (6R.7R)-7-C(Z)~2-(2-aBinothiazol-4-yl)-2- 
«ethoxylBljioacetaBido]-3-(l^aminopyrrollunBethy])- 
ceph-3-eB-4-carboxy 1 ate 

5 By following the procedure in Exaaple 8 except that 0. 28g(3,36BBol) 

of l-anlnopyrrole was eaployed , in place of l-aBliio-1,2.3.6- 
tetrahydropyridlne. there wa? obtained 0. 16g of the desired 
coBpound(21X). 

Rf = 0.29 (in 80X aqueous acetonitrlle) 
10 NMR (DMSO-dtf + 20X DCl, 

3.6—4.1 (a, 2H, C-2). 3.83 (s, 3H, OCH3) 
4.6—5.1 <B, 2H, C-3), 5.1s (d, IH, C-6) 
5.62(d, IH, C-7), 6.1. (t, 2H) 

6.5 (t, 2H>, 7.01 (s, IH, thiazole-H) ^ , , 

15 - . ; . _^ ■ ■ ■ 

Exaaple 11 ' , j . • 

Synthesis of (6R.7R)-7-£ (Z)-2-(2-aainothla2ol-4-yl)-2- 

BethoxyiBinoacetamldo]-3-[(i-aBiBO-l-Bethyl-4-piperaziniuB)methyl]- 
ceph-3-eB-4-carboxy 1 ate 

20. fl"?! vater was dissioiyed 2-5gCl^^^ 

acetonitrlle was added thereto and th? iiixture was heated to 65—70*0. 
0.376g(2aBoJ) of l-aBino-l-aethylpiperaziniaji chloride hydrochloride and 
0.48g(lBBol) of sodlua (6R, 7R)-7-[(Z)-2-(2-aainothia2ol-4-yl )-2- 
aethoxylBlnoacetaBido]-3-ace^toxyBethy:l-ceph-3-eB-4-carbo3cyiate were 

25 added in this order and the pH was adjusted to 6. 8 with . sodlua 
bicarbonate solution. The reaction solution was stirred at 65— 70X: 
for 2 hours, copied td rooa teaperature and washed three tiaes with 50b I 
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of dlchloronethane. The aqueous layer was adjusted to pll 2 with 6N 
hydrochloric aold» concentrated under the reduced pressure and the 
resulting precipitate was filtered off. The filtrate was concentrated 
under the reduced pressure and the concentrate was subjected to silica 
5 gei column chrdnatography (809^ aqueous acetbnitrlle) . The fractions 
containing the desired product were purified by HP-20 column 
chromatography using the same eluent to give 0.37g of the desired 
compound ( 73X) • 

Rf = 0.11 (in 80X aqueous ace tonitrlle) 
10 m.p. 5= 194'C~(decomp. ) 
MS(FAB, M+1) = Sii 
NHR (DMS0-d6, ff) 

3.0~3.7 (m. 15H), 3.83 (s. 3H, OCHa) 
4.96 <d, IH, C-6>. 5.5r (dd, IH, C-7) 
15 6.03(s, 2H, NHa)^ 6.73 (s, IH, thiazole-H) 

7.18 (br. 2H), 9.45 (d. IH. -NH) 

-Example 12 - 

Synthesis of (6R, 7R)-7-E(Z)-2-(2-^aminothia2oi-4-yI)-2^ 
20 methoxyiminoacetaiird6J-3T-[< , 2, 4-trla261-2-"iutt)nethyl J- 

ceph-^3-eB^4-carboxy 1 a te 
In 25ml of distil led water was dlssplved 4.3g(30mmol) of sodium 
Iodide and the solution was heated to 70~75XJ. 1.0g(12mfflol) of 
4-*amlno-l,2,4-triai^le aiid 4.77g(l0mmol} of sodiuii <6R, 7R)-7-[(Z>- 
25 .2^(2^aminothiazol-4-yl)-2— methbxyininoabe^ 

60-r4**carboxyla|te were added ' thereto and the pH was itdjusteld to G'^S.S. 
The reaction mixture was stirred^ for 1 hour , the reaction 
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solution was coaled to roon temperature aiid the pH was adjusted to 1—1,5 
with 3N hydrochloric ^cld. The resulting precipitate was filtered off 
and the filtrate was concentrated under the reduced pressure. The 
conoentra:te was dissolved in a snail amount of water and subjected to 
5 column chromatography over aluainuB oxide (BOX aqueous acetonltrlle) and 
HP-20 (85% aqueous acetonitrlle). The fractions containing the desired 
product were concentrated and freeze-drled to give 1.68g of the desired 
product (35X). 

" Rf = 0.23 (in 80X aqueous acetonltrlle) . 
10 m.p. = 170'C->-(decoap.) 
NS(FAB, M*l) =480 
NMR (DHSO-dd ♦ 20X DCl, fi") 

3,3—3.6 (u, 2H, C-2), 3.83 (s, 3H. OCH3) 
5.04 (d, IH, C-6), 5.0—5.35 (q, 2H, C-3) 
15 5.6(d. IH. C-7), 7.01 (s. IH, thiazole-H) 

8.76, 9.81 (s,8. 2H. triazple) 



Example 13 

Synthesis of (6R,7R)-7-[(Z)-2-(2-aBin6thlazol-4-yl)-2- 
20 «>ethoxyinlnoacetanldo]-3-[(l-amln6-l,2,4-triazol-4-Tlu«) : . 

methyl ]-ceph-3-ei)-4^arboxylate 

in a mixed solvent of acetpnltrile (lOml) ; and water( lOnl ) was 
dissolved 9.69g(64.65 mmol) of sodium ip^lide and the solution was heated 
to 70— 75*0, 1.63g(19.4mmol) of l-Mino-l,2.4-^rlazplp and 6.17g(12.93 
25 mmol) of sodium <6R,7^)T7-i(Z>r2-(2-aniiipthla;Ba^^^^^^^ 

iminoacetaBido]-3>acetox3ai,et^hyiTpe^ were added 

thereto, and the mixture was stirred at ^O-^TSr: for 1.5 hours while 
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adjusting the pH to 6~6.5 and cooled to room temperature. After 
adjusting the pH to i~1.5 with 3N hydrochloric acid, the reaction 
mixture was stirred fbr 30 min. The resulting precipitate was filtered 
off and the filtrate was concentrated under the reduced pressure. The 
5 concentrate was diissolved in a snail amount of water and subjected to 
column cHromatbgraphy over aluminium oxide (80% aqueous acetonitrl le) , 
silica gel {BSt aqueous acetonitrile) and then HP-20 (Mitsubishi) (80X 
aqueous apetonitrile). The fractions containing the desired product 
were concentrated and- freeze-dWed to give 2.65g of the desired compound 
10 (33%). 

Rf = 0.31 (in 80% aqueous ace ton itr lie) 
B.p. = 166X:^(deconp.) 
MS{FAB, M+1) = 48tf 
NMR (DMS0-d6 + 20% icl. ^); 
15 3.28— 3-7 Cm. C^>, 3.«3 is\ 3ff, OCH3) 

5,1 (q, 2H. C-3), 5.i8 (d. IH, C~6) 

5.61(d. IH, C-7), 6, 91 (s, IH, thiazole-H) 

8.74. 9.68(fi.s. 2R. triazole) 

20 Example 14 

Syhthesis of (6R, 7R)-7-[(Z)^2-<2--^aminothia2olHi-yl )-^^^ 
methoxyimin6acetattido]-3-i ( 1-amin^^ 
ceph-^-em^-c^bbxy 1 a te 

By fbl lowing the probedur^ in Exahple 13 except that 1. 61g(19«4mmol) 
25 of r-affliholmidazoie ih place of i-amino-l,2,4-triazble, 

there was obtained 1.9Sg of the 
Rf = 0.29 (ill 86% aqueous acetonitriie) 
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NMR (DMSO-d<j + 20% DCl. 5") 

3.2-3.74 (m. 2H. C-2). 3.86 (s. 3H, OCHa) 
5.08 (q. 2H, C-3). 5.2 (d, IH, C-6) 
5.6(d. IH. C-7). 6.95 (s, IH, thiazole-H) 
5 7.6. 8.3 (s.s, 2H), 9.3 (si, IH) 

Example 15 

Synthesis of (6R.7R)-7-[(Z)-2-(2-a«iinothiazol-4-yl)^2T 

JDethoxyiminoacetamldo]-3-t ( l-iual^ppyra2ol-2-MB)B^^^^^ 
10 ceph-3-isin-4-carboxylate 

By following the procedure in Epnple 13 except that 1 . 61g(19.4iiinol) 
of l-a«inopyrazole was eaployed In place of l-amlno-1.2.4-tria2oJe. 
there was obtained 1.81g of the desired co«Rpund(-29X), 
Rf = 0.3 (In 80X aqueous acetonitrlle) 
15 NMl (DMSO-dtf + 20XDC1, ») 

3.27-3.74 (B. 2H. C-2). 3.9 (s, 3H. OCHaX 

5.1 (q. 2H, C-3), 5.15 (d. IH. C-6) 
5.68(d. IH, C-7). 6.7 (t. IH) 

7.02 (s, IH. thia?oIe). 7.9. 8.4 (s.s 2H) 

20 

Exanple 16 

Synthesis of (6R. 7R)-7-[(Z)-2-(2-Minothia2oI-4-yJ )-2- 

■ethoxyiiiinoacetaBldo]-3-t(l-aBlnotetrazol-4-iuii)iiethylJ- 
ceph-3-em-4 -car boxy 1 ate 

25 By following the procedure in Ejcnaple 13 except that. 1.67g(19.4iaBpl) 

of l-a«lnotetra2oIe was ei.ployed In pUce of l-aBlno-l.,2.4-trla2ole. 
there was obtained 1.73E of the desired compound (28X) . 
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Rf = 0.25 (in 80% aqueous acetonltrile) 
NMR (DMSO-dd > 26% LCI. &) 

3.20— 3.74 (n, 2H, C-2). 3.83 (s, 3H. OCHa) 
5.12 <q. 2H» C-3). sVzi (d, IH, C-6) 
5 5.63(d, IH, C-7), 7.01 (s, lU. thiazole-H) 

9.7 is, IH, tetrazole) 

Exanple 17. 

SyiitlieWis 6f (6R;7R>-7^(:|zy-2-(2-aBinothi 
10 "ethoxylBiiipaoetaBldp]-3-[(l-aBlno-l,2/3-triazoI-3-^ 
.. aethyi]-c6pb-^5-'em-4H3arb6xylate 

By following the procediire ill except that 1.63? (19. 4ibbo I) 

of l-aBin6^lj2,3-tr^iiizoie was enployed in place of l-aBinor.1,2.4- 

triazole. there was obtained 2,02^5 of the desired conpouBd(^^^^ 
15 Rf = 0.24 (in 8bX aqueous acetonitril«) , 
m.p. = 126X: —(decCBp.) 
MSCFAB, M+1) = 480 '■ \ 

NMR (DHSO-dtf ♦ 20X DCl, S) 

3.21--3.68 (a, 2Hi C-2)/ i.SiCs/ 3H; OCH3) 
5.12 (q, 2H, C-3), 5.16 (d. IH. C-6) 
5.65(d. IH, C-7), 7.01 (s. IH. thlazoIe-H) 
7.8, 8.7 (s.s, 2H. triaZoIe) 

Exaaple 18 , 
25 Synthesis ot <6R,7R)-'^-(:(Zy-2-C2-aBi^^^^ 

BethoxylBinpacetaiiidoJ-S- 
met hy 1 ] -ceph^3^i5ij-4^arbbxy 1 ate 
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I» . .ixed solvent of aoetonltrlledo.!) ,„d w.ter(15.1) was 
..issolved <,.Mg,50..oI) Of nm.. iodide and the solution was Wad to 
«~e7r. 2.«g(»a..„i, of l-..l,ol«,,otrl.«,,e „d 4.77gao..oO of 
=odl„. <».''')-T-C<2)-2-<2-a.la„th,«o,.4.„,.,,.„,^,.j„,„^,^.,^^,_ 
5 3-.oet„o,.et*y.-o.ph-3-..-4-oarboxyl,t. added thereto, and the 

.i.t.r. was stlrrad at 72t: for 1 hour while adjusting the pH to 6 5-^ 
7.0. 

After co.p,etio„ of reaction, the reaotlo, eolation wae oooled to 
TOO. te.per.ture and stirred for 30 ,1,,^ w|,U, adjusting it. pH to 1-1 5 
10 With 3» hydroohlorlo acid. The Insoluble waa filtered off and the 
filtrate was oo.o,ntr.t«. under the reduoed pressure. The concentrate 
. was suhj«,ted to ooluan ohroaatography over al uainiu. 6xlde and .1 1 lea 
^ gel using .OX .,u,ous •oetonltrile as., an, .luen*.,. ^^^^ 

obtained were concentrated u,der the reduseSi pr^.sJre,«^^ 
15 ..all a«.unt of «t.r. This w,s PUrif 1^, b,, ,l».20(Ht«auW« cMunn 
chro..tographv feiuent: 15X a,ueo«s acetonitrlle). The fractions 
containing the Paired p„dact were .concentrated under ^^^^^^^^ 
Preasure and freeze-drled to give ..4,g of the desire. co.p6und in pal. . 
yellowisli White anorphous forij (28X). 
20 = 0.3 (in 80% aqueous aoetonitrile) 
a.p. = lefit: — (deconp.) 
MS(FAB, H+1) = 530 
NMR (DMSO-d<, + 20X DCl, d ) 

3.85-4.0 (n. 2H. C-2). 4.0S(s, 3H, OCHa) 
25 5.05-5.S<qi 2H. C-3). 5.3 (d, IH, C-6) 

S.86(d. IH. C-7). 7.04 (s. IH. tWazole-H) 
7.65—8.1 (o, 4H. phenyl) 
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Exaaple' 19 

Synthesis 6f (6R.7R)-7-C (Z)-2-(2-aBijiothla2ol-4^yl)-2- 
Bethoxyiminc>aicetaiiid&3*'3--£(l-aBinoben2inidazol--3-iuB) 
nethy 1 l^ejUi--3'^ea-4--carbb^ 1 a te 

5 In a iBix€id solv6iit oj SoetdiiitriledOal) ad water(20al) was 

dissolved ie.06g(120Bnipl) of lithiuB iodide, the solution was heated to 
65*C and 3.2g(24Bmol> of l-aninobenzinidazole and S.73ga2mmol) of 
sodium <6R,7R)-7-C(Z)-2-(2-a«inotl4iaibl-44.yl)-2-Be^^^^^ 
3-aoetoxy»et;hyi-^eph-3^ii4-6arbb^^^ 
10 reaction mixture was stiri-Wd it 70t; fbr 1.5 tours while adjusting the 
pH to 6.S->-7;0. . ' ."'^ ■ 

Aftei? completion of reactioh, the j^^^^ solution was cooled to 

iw>mr temperature and thfe pH was adjusted to 1~1. 5 with 3N hydrochJbrlc 
acid. The insoluble wis filtered off and the filtrate was concentrated 
. .3,5, under' the r^uoed pi^sisare'. 

The concentrate wasi subjected to cbiufln chromatography over aluminium 
. oxide and theft silica gel {eluent:8<)% aqueous aoetonitr lie). The 
fractions obtained weise cbftcen^^ under, the reduced pressure and 

dissolved in a small amount of water. This was purified by HP-20 
20 (Hitsubishi) column chromatography using isk aqueous acetonitrile. The 
fractions containing the desired product W^re concentrated under the 
reduced pressure and freeze-dried to give 2.28g of the desired compound 
in a white amorphous forn(36X). 

Jif a: 0.3 (in 80% aqueoti^ acetonitrile) ' 
25 B.P. = ISSt: -*-(deoomp.) 
HS(FAB. M+1) s 529 
NHR (DMSO-dtf, a) 
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10 



3.2^.3.7 (m, 2H. C-2). 3,8 (s, 3H, OCHa) 
5.04 (d, IH, C-6). 5. 4-^5. 8(11, 3H. C-3, C-7) 
6.75(s. IH. thiazole-H). 7.5-8.5 (n. 4H, phenyl) 
10.15 (s, IH, inidazole) 

Exanple 20 

Synthesis of (6R. 7R)-7-r(Z)-2-(2-a«inothia2oi-4-yl)- 
2-BethoxyiBlnoaoetaBldo]-3-t(l-aB^„olndazo^^2-lu«)»ethyJIv 
ceph-3-eB-4-oarboxylate 

By foJ lowing the procedure In Exa«ple 19 except that 3.2g(24.»6l) of 
l-a»lnolndazole was e.ployed In place of 1-aBinobenzlaidazole, there was 
, obtained 1.94g of the desired conpoundOlXK 

Rf = 0.31 (in 80X aqueous acetonitrile),, 
NMR (DMSO-d<s + 20X pel, a^) 

15 3-«7-4;l C., 2H, C-2).; 4.02 (s. 3H. 0qH^^ 

5.3 (q. 2H. C-3), S.33 <d. IH. C-6) 
5.82 <d, IH. C-7), 7.03 (s. IH. thlazole-H) 
"^•^■^^•^ Cb. 4H, phenyl), 8.8 (s. IH);- 

20 £xaaple 21 

Synthesis of <6R.7R)-7-r (Z)-2-(2-aninothla2oI-4-yl)- 

2- «ethoxyi«inoaoeta«ido3-3-[(l-a.lno-1.4.,5.6.tetrahydropyrlald 

3- iu«)Bethyl]-ceph-3-eB-4-carboxylate 

By following the procedure In ExaBple 19 except that 2.38g(24.BoI) 
25 of l-a.l„o-l,4.5.6-tetrahydropyrlBidlne was e-ployed in pUoe of 
l-a»lnobe„zlBldazole.- there was obtained 1.68g of the desired co«pound 
(28*). 
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Rf =0.29 (in 80X aqueous acetonitri le) 
NMR (DMSQ-dtf + 20% bCl, S") 

1.4— li8 (q, 2H). 3.3~3.9 Cm. 6H) 

3.98 (s, 3H, OCHs), 5.21 (q, 2H, C-3) 
5 5.3 (d, IH, C-6), 5-75 (d. IH, C-7) 

7.04 (s. IH. thiazole-H), 8.5 (s, IH) 

Preparation Exanple I ^ ' 

Synthesis of <6R, 7R)-7-C(Z)-2-(2-aaiWhia2ol-4-yl')-2- 
10 carbdxyaet;fioxyl«ihoacetaBidp]-^3-acetoxy«etl>yi-ceph-3-en- 
4^arboxyli6 acid . "^^ 

A) In ISffli of NiN^imethylforBiitlde Were disWolved 1.09g(2mBol) of 
(Z>-2-(2-trltylaBijiothia2bl-4-yl )-2-(2-tert-WtoxycarboWlmethoxyljn^^ 
acetic acid aiid 0.88g(2miiol) of dlpynylinetiiyl 7i3-amino-3- 
i5 acetoxy«ethylT^eph-3-e«-4-carboxyiate> aid the solution was stirred and 
cooled to ox:, 0.28g(2.1mmol) of l-hydroxybenzotriazole and then 
0.43g(2.lnnol) of dlcyolohexylcarbodiliBide -were added thereto. The 
reaotion mixture was stirred at rboni teiiii>er^ture ifor 5 hours and left to 
stand overnight. The reaction nixture was filtered and the filtered 
20 solid was washed with diethyl ether. The filtrate and the washing were 
coBbined together and lOOnl of water added thereto followed by 
extraction ; with ethyl acetate. the orgariic layer was washed with 
water, IN hydrochloric acid, sodium bicarbonate solution and then. 
, saturated brihe, separated; dried over anhydisaus sodiun sulfate and 
25 concentrated ttnder the reduced liressure. The concentrate was subjected 
: to silica igel chroaatogt-aphyleluent: 2.53: aethanol/diohloromethane) . 
The desired fractions were concentrated under the reduced pressure and 
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crystallized from diisopropylether to give 1.35g of diphenylBethy] {6R. 
7R)-7-[(Z)-2-(2-tritylaminothia2ol-4-yI)-2-(2-tert-butoxyoarbonyl- 

»ethoxyiBino)acetaBido]-3-acetoxyBethyl-ceph-3-en-4-carboxylate as a 
desired coiDpouiid(70X), 

5 B) In a »ixe<i solvent of ^nisoledS.l ) and trif luoroacetlo aciddSnl) 
was dissolved i.35g(l.4..ol) of the product prepared In the above (A) at 
01C and the solution was stirred at rooa temperature for 2 hours/ 
After completion of the reaction, the reaction solution was concentrated 
under the reduced pressure and the residue was placed in ISOnl of 
10 „-hexane cooled to -20-C— 30-C. TOml of diethyl . ether was added 
thereto and the resulting precipitate was filtered to give 0,75g of (6R. 
7R)-7-C(Z)-2-(2-a«inothia2ol-4-yl) 

acetoxyaethyl-ceph-3-en~4-carboJcylic ,cid t The solid 

was suspended in 10b 1 of water, tjtie pH was adjusted to 6.5 with 
15 saturated sodiu. bicarbc>nat^ solution a^dnthe solutionrwAs^^.^^^^^^ 

ethyl acetate. The aqueous layer was adjusted , to pH,,i,^5 and the 
resulting precipitate was filtered : to give 0.48gr of « 
7R)-7-C(Z)-2-(2-aiiinothia2ol-4-yl)-2-carhpxynethoxyl«inoaeet 
aoetoxyBethyl-ceph-3-e«-4-carb9xylic apld as a desired co«pound(68X) . 
20 Rf = 0.65 (in 80X aqueous acetonitrile) 
, NMR (DMSO-dd, * ) 

2.11 (s. 3H), 3. 25— 3.82 (q. 2H, C-2) 
4.60 (s, 2H), 4.79—4.89 (d, 2H. C^3) 

5.19-5.25 (d. lH. C-6), 5.79-5.85 (dd., lH/c-7 
25 6.71 <s, IH, thiazole-H), 7.27 <br, 2H) . 

9.47 <d. IH) 
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ExanpJe 22 

Synthesis of (6R, 7R)-7-[(Z)-2-(2-affliiiothiazol-4-yl )- 
2-carbo30fnethoxyirainoacetanidoi--3-[(l-anino-l, 2,3, 6- 
tetrahydropyrldinium) aethy I ]-ceph"3-en-4-carboxy late 
5 In l5al of water was dissolved 3. 75g(25iamol) of sodium iodide and 

the solution W4S heated to 70~75X:. To this was added 0. 59g(6inmpl) of 

1- aiBino-1.2,3,6-tetrahydropyrldine and 2.5g(5fliffioI) of (6R,7R)-7-£(Z)- 

2- ( 2^afflinothlMbl -4-y I ) -2-car 

ceph^3^em-4-carbdxynb adid prepared lii Preparation Bcample 1 was 
10 slowly added while kdjusting the pH to 6:5-^7.0. The mixture was 

stirred at 70~75t; for 2 hdu^^^ cooled to room temperature and the pH 
was adjusted to 1^1.5 with 3N hydrochloric acid. After Stirring for 
:30 minr the Insulting was filtered of ^ a^^^^ was 
concentratea under the i^educed pressure/ A snai l amount of water was 
.; 15 added., to the rcoiicentriiBte and chromatography over HP-?6(eluent: 80X 
aqueous aoetpmltr lie) was carried out. The fractions containing 

desired product were concentrated under • £iie reduced pressure and 
freeze-^dried tfo give 0.46g of th 
., Rf = Qv28 (in 8€>X aqueous acetortiti*! 
ao HMR (DMSb-dtf, 5^) 

2.1^2.45 (■, 2H). 3.2— 4.4 (b. 6H) 

4.71 (s. 2H), 4.8~5.2 (n, 2H. C-2) 
5.21 (d, IH, C-6), 5.5-^5.87 (B, 3H) 

6.72 (s. IH, thiazoie^H). 7.25 (br, 2H) 
25 9.45 (d. IH. -NH> 
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Exanple 23 . 

Synthesis of <6R. 7R)-7-[(Z)-2-(2-aBinothia2ol-4-yl)- 
2-ca^boxy«ethoxyiainoacetaIlido]-3-(l-aninopipericliniunBethyl)- 
cepli-3-eB-4-carboxylate 

5 By following the procedure In Example 22 except that 0. 65ml(6iuiol) 

of l-anlnoplperidlne was eaplbyed In place of I-alIino-1.2.3,e- 
tetrahyd^opyridlne. there was obtained O. S3g of the desired conpound 
(20X). 

Rf = 0.33 (in BOX aqueous acetonltrile) 
lb NMR (20X DCl, 

I.53~2.22 <B. 6H, piperldlne) 
3.3— 4.5 (b, 6H, C-2. piperldlne), 4.7 (s, 2H) 
4.88--^5.2i (B, 2H. C-3), 5.35 (d, IH, C-6) 
5.8 (d, IH, C-7) , 7.2 (s, IH, thiazole^H) 

15 

Exaaple 24 ... 

Synthesis of (6R.7R)-7-C(Z)-2-(2-aain6thlazoM-^^^^^ 

2-carboxynethoxyliilnoacetaBldo] -3-[ ( 2-aiilno-l . 2, 3, 4- 

tetrahydroisoquinolin-2-luB)Bethyl ]-oeph-3-eB-4-carboxylate; 

20 By following the procedure In Exanpley 22 except that .p.89g(6B«ol) of 

2-aalno-i.2,3,4-tetrahydrplspqulnollne was eaployed in place of l-anlno- 

1. 2,3. 6-tetrahydropyrldlne, tljere was obtained 0.55g, of the desired 
compound <19X) . 

Rf = 0,38 (in SOX aqueous acetonltrile) 
25 NMR (DMSO-dtf ♦ 20X DCl, $) 

■ 3.1--3.48 (b. 2H), 3.4-^4.4 (a, 6H) . 
4.6— 5.0 (B. 2H, C-3). 5.2 (d, IH. C-6) 
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5.75 (d. IH, C-7). 7.05 (s, IH, thiazole-H) 
7.12—7.82 (n, 4H, phenyl) 

Example 25 . . 

5 Sj^thWsis of (6ft,7R)-V-[(Z)-2-{2-^^ 

2--carboxynetiioxyinlnokcetaaido]-3-t ( l-anin 
piperaziniutt)iiietliyl J-cepl)-3-eo-4'-carboxylate 

By following the procedure in Example 22 except that 0.91g(6Bmol> of 
l-aaino-l^aethyJ-4--plperaisiniuii chloride hydrochloride was employed in 
10 place of l-aBlno-1.2,3,6-tetrahydropyridine, there was obtained 1.25g of 
the desired compound (45X}. 
Rf = 0.11 (in 80X aqueous acetdnitrile) 
NMR (DMSO-dtf, S ) 

3.0~3.8 <iii, 5H), 4.65 (s» 2H) 
15 5.1 (d, IH, C-6), 5.65 <dd, IH. C-7) 

6.05 Cs. 2H. HH2), 6.72 (s. IH, thiazole-H) 
7.2 (bi^, 2H), 9.3 (d, IH, -HH) 

Exaapie "iaff • y - 

20 SyhtW^is of f6R,7liy-7-r(Z)-2-C2^^ 

2HGarboxyM^ihiii3iyimlhdiceta^ 
2-^ium ) methyl ]^ceph^3-ea-4-carboxy late 

In 8ml of water was dissolved 2.25g(l5mmol) of sodium iodide and the 
solution was heated to 70— 75^:. 0.3g(3.6«mol) of 4-amiiio-1.2.4- 
25 tria2ole was added and the pH was adjusted to 6.5—7.0. While 
maintaining the pH at 6.5— t.O, 1.5g(3BBo]) of <6R.7R)-7-C(Z)-2- 
( 2-aminothiazo 1-4-y 1 ) -2-carboxymethoxyininoacetaBido J -3-acetoxymethy 1- 
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ceph-3-eB-4-carboxyJic acid prepared In Preparation Example 1 was 
slowly added. The reaction solution was stirred at 70— ysx: for 2 
hours, cooled to room temperature and the pH was. adjusted to 1-^1.5 with 
3N hydrochloric acid. The solution was stirred for 30, nin and the 
5 resulting precipitate was filtered off. The filtrate was concentrated. 

* J***^^^ subjected to 

HP-20 chromatography (eluent: 80% aqueous acetonltrile) .. The fractions 
containing the desired product were concentrated under the reduced 
pressure and freeze-dired to giye Q.39g .of the desired compound (25X). 
10 Rf = 0.23 (in 60% aqueous acetonltrile). 
NMR (DMSO-d<s * 20SC DCl, a-) 

3.25—3.7 (m. 2H, C-2), 4.7 (s, 2H> 

5.04 (d. IH, C-6), 5,1— 5,3 (q. 2H. C-3) 

5.65 (d, lH, C-7), 7.02 (s, IH. thiazole-lf) 
15 8.7S, 9.8 (s.s, 2H, triazole) 

Example 27 

Synthesis of (6R,7R)-7-[(Z)-2-(2-aainothiazol-4-yl)-. 
2-oarboxyaethoxyiaino«>etamldp]-3rC( l-aminolBidazol-3^1um) 
20 methyl ]'-ce^h-3-em-4^arbo^late 

By following the procedure In Example 26 except that 0.3g(3.6mmol) 
of 1-amlnolmldazole was ^mplpyed in place of 4-amino-l,2,4-trla2ole. 
there was obtained O.Slg of the desired coiipound(2p,X|. 
Rf = 0.29 (in 80X aqueous acetonltrile) 
25 NMR (DMS0-d6 ♦ ioX DCl, »). 

3.28->-3.8 (m. 2H, C-2), 4.70 (s, 211) 
5.05 (q. 2H, C-3), 5.22 (d, IH, C-6) 
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5.75 (dV IH. C-7). 7,0 (s. IH. thiazoIe-H) 

7-6, 8,2 (s*s. 2H, inldazole). 9.0 (s. IH, imidazole) 

Exanple 28 : 
5 Synthesis bf (6Ri7R)-7-[CZ)-2-i[2-aKln^^^ 

2^krb6xytteth6xylminoacetaiiido]-3-r(l-^ 
methyl ]-^eph-3-ejD-4-^ax 

By foH owing the pr^o^dure^l^^ 26 except that q.3g(3.6fflmol) 

bf^ l-anlnopyrazpie eapicijfed in place of 4-ajDino-i,2.4-trla2ole, 

10 there was obtained 0.29^ of tliW debired cm^ 
Rf =^ 0.29 (in 80X aqueous acetonitrile) 
NMR (DMS0~d6 + 20% DCl, fl^) 

3.3—3.75 Cb, 2H; C-2), 4.75 (S/2H) 
5.tO (q, 2Hi 0^3)^5^25 {d. IH. C-6) 
15 5.7 (d. l^i; C-7). 6.8 (t, iH, pyrazoie) * 

7.07 (s. IH, thlazol-H), 7.7, 8.5 (s.s, 2H, pyrazole) 

Example 29 " 

Synthesiis of; (€R.7R)i7-rCZ) -2-02-^11^ 
2-c^boxynethoxyininoacetaihidd^ 
methyl l^eph-3--?effl^4^5jEii'bb 

By following the procedure in Example 26 except that 0.48g(3.6mmol) 
of 1-aminolndazole^w^^ employed in place of 4-amino-l, 2,4-triazple, 
there was obtained 0.32g of the desired compound(19X) . 
Rf =0.30 (in- 80% aqueous acetonitrile) 
NMR (DMS0-d6 + 20% DCl/ ff) 

3.85~4,1 in, 2H. C-2). 4^76 (s, 2H) 
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5.31 (q, JII. C-3>, 5.4 (d. Ill, C-6) 

5.85 (d. 111, c-7>. 7.1 (s. 111. tlilazole-il) 

7.2—8.18 (n, 4H. phenyl) . 8.5 (s, IH. Indazole) 

5 Exanple 30 

Synthesis of (6R,7R)-7-C(Z)-2-(2-a«iiiiothiazol-4-y I )- 

2-carboxyBethoxyiiiinoacetaaido]-3-[<l-aBinoben2iijida2ol.-3-* 
iuB)ijethyl J -ceph-3-eB-4-carboxy late 

By following the procedure in Exaaple 26 except that 0.48g(3.6i.Bol) 
10 of l-aminobenzimldazole was employed in place of 4-a.ino-1.2.4-trla2oIe. 
there wa:s obtained p. 49g of the desired compound (28:^). 
Rf = 0.3 (in 80% aqueous acetonitrile) 
NMR (DMSO-da + 20X DCl, S) 

3.83-4.0 (m. '2H, C-2), 4.7 (s. 2H). , 
IS S.OS-5.5 (q. 2H. C-3), 5.19 (<J. IH. C-6) . , 

5.79 <d. IH. C-7), 7.01 (s, IH. thiazole-H) 
7.5— 7.9 (n, 4H. phenyl) , 9,5 (s, IH, ioidazole) 



20 



25 



Exanple 31 

Synthesis of (6R.7R)-7-[(Z)-2-(2-aBinqthla2oI-4^^ 
2-carboxymethoxylBinoacetaBldo]-3-[(l-aaino-l .4, 5. 6- 

tetrahydropyrl|ildiii-3-iuB)BethyJ J-peph-3-eB-4-carboxyIate 
By following the procedure in Exaaple 26 except that 0.36g(3. 6b«o1) 
of l-ai»ino-l.4.5.6-tetrahydropyrlBidin^ was. e.ployed in place of 4- 
a«ino-1.2.4--tria20le. there was obtained p.37g of the/desired compound 
{23X). 

Rf = 0.29 (in BOX aqueous acetonitrile) 
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NMR -(DHS0-d6 + 20% DC J , 5-) 

1.5—1.85 (q. 2H). 3.3-^3.92 (b. 6H. C-2) 
4.69 (s. 2H), 5.2 (q. 2H. C-3) 
5.29 (d. IH, C-6), 5.8 (d. IH, C-7) 
5 7.05 (s, IH, tJiiflzole-H). 7.5 (s, IH) 



Preparation ExAnple 2 

Synthesis of (6li;7R)-M(2)-2-(2-aBlnothi^^^ 
2-(2-carbo^rop-2-ii«yiBino)acetaiBidoJ-3-aoe^ 
10 cephr-3-eii-4^arboxyl ic acid 

A) A soltoori of r.l4g(2inBoI) of (Z>-2-(2-tritylan,lnothia2or-4-yl)-2- 
(2-tert-butoxyciu'bonylprop-2-oxyimiho) acetic aoid and 0.88g(2^^^ 
7^TaBinb-3-acetojcyaethyl-«eph-3-eij-4-carbdJo^lat^^ in ISal of H,N- 
dlBethylfornaBide was stiired. cooled to O-Stil and 0,3(^(2. 2bbo;i;) of 
15 N-hydroxybenzoti-lazdle Kydrate ind the^ 6.45g(2.2BmoI ) of N.N- 
dloyclohexylcarbodiiioide were added thereto. The reaction aixture vas 
stirred at room teinperature for 6 hours knd left to stand overnight. 
The reaction nixtiire was filtered and the filtered solid was washed with 
a saall anount of diethyl ether. The filtrate and the washing were 
20 coBbined together, lOOil o^ water Was added fol lowed by extraction with 
ethyl acetate. The or^ganlc layer was washed with water. IN 

hydrochloric acid, sodiun bicaf-bonate solution and then saturated 
brine, separated^ dried pv^r aiihydrous s<>dlUB sulfate aijd concentrated 
under the reduced pressure , Th6 concentrate was subjected to si 1 ica 
25 gel chroaatdgraphy (eliieiiit: 2% Bethanol/dlchlorbmethane) . The 
fractipns containing the desired product were concentrated under the 
reduced pressure and crystallized froa dilsopropyl ether to give 1.49g 
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of diphenyl»ethyl (6R.7R)-7-[(Z).2-(2-trityla»inothia2o]-4.yI]-2-(2- 

tert-butoxycarbonylprop-2-oxyi.i„o)aceta.idoJ-3-acetoxy«ethyl-ceph-3-e«- 
4-carboxylate as a desired product(75%). 

B) In a «lxed solvent of a«isole<a»l) and trif luoroacetic acid (15nl> 
5 was dissolved 1.49g of the product prepared In the above A) at OX: and 
the te«perature was raised to roo.i temperature. After stirring for 1.5 
hours, the reaction solution w.. concentrated under the reduced pressure 
and 60»1 of diisopropyl ether was added to precipitate 700.B of (6R. 
7R)-7-[(Z)-2-(2-aainothiazol-4-yU^ 

10 l-3-acetoxy«ethyl-ceph-3-e-4-carboxyllc acid trif luoroacetate. which 
was filtered. Water(2.6.J) wks added to the solid and the pH was 
adjusted to 7.0 with saturated sodiu» bicarbonate solution. 
Purification by HP-20 chro.atpgraphy (eluent: 70X aqueous acetonitrile) 
^ave 0.55g of CSR. 7R)-7-t(Z>.2-.(2^iinotMazol-^^^^ 

15 -^yi«i«<>>aceta.idp].3-acetoxy.ethyi^eph-3-^,^^^^^^ (7^,,; 
NMR (DMSO-dtf, a-) ' , 

1.32 (d. 6H). 2.22 (s, 3H). 3.52 (q. 2H. G-2) 

4.87 (q. 2H. C-3). 5.2 (d. IH. C-6> , 5.75 (dd. IH, C-7) 

6.87 (s. IH, thiazole-H) 



20 



Exanple 32 

Synthesis of (6R. 7R)-7-[(Z)-2-(2-aBlnothiteol-4-yl)- 
2-(2-carboxypr9p-2-oxyinino)acetaoido]-3-[(l-a«ino-l ,2.3. 6- 
tetrahydropyridiniuB>methyl]-ceph-3-ea-4-carboxylate 
25 In 15.1 of water was dissolved 3.75g<25B.oI) of sodiun iodide and 

the solution was heated to 70--75X;. 0.59g(6»Bol) of l-aaino-1.2.3.6^ 
tetrahydropyrldlne was added and then, while adjusting the pH to 6.5-^ 
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7.0. 2.64g(5inBol) of {6R,7R)-7-[(Z)-2-(2-aminothiazol-4-yl)-2-<2- 

carboxyprop-2-oxyinino)acetainidoI-3-acetoxyaethyl-ceph-3-eB-4-carboxylic 
acid prepared in Preparation Example 2 was slowly added. The mixture 
was stirred at 76-75*0 for 2 hours, cooled to robm temperature and the 
5 PH was adjusted to 1-1.5 with 3N hydrochloric acid. The solution was. 
stirred for 3Q Bin and the precipitate was filtered off. The filtrate 
was concentrated under the reduced pressure, a small amount of water was 
added and subjected to HP-20 chromatography (BOX aqueous acetonitrile) . 
The fractions containing the desired product were concentrated under the 
10 reduced pressure and freeie^dried to give O.Slg of the desired 
compound (18%). 
, i NNR (DHS0r^d6 +. 2GX DCl, ) 

: . 1.34 (dj6H). 2.0—2,4 (mv2H) \ '^-^ ■ 

c V 3. 1—3.9 (m; 6H, C-2) i 4. 0->^4.3 til. IH, ic-3) 

15 4.7--5;l <m. 2H. C-3), 5,2^5:88 (li, 3ft, 6-^) , ' ' 

6.97 (s. 2H. thiazoie-H) 

Example 33 

Synthesis of ; (6R, 7R)-7-C (Z) -2-(2-aBin6thiaiol--4-yl)- 
20 2-C2--carb*>xyprop-2-oxyimino)acetanido]-3--( l-aminopiperidinium- 

methyl ) •^eph-3-em-!-4-car boxy 1 ate 

By following the procedure in Example 32 except that 0.65ml (Snmol) 
of 1-aainopiperidlne was emplbyed in placie of l-amino-1,2,3,6- 
tetrahydropyridiiie, there was obtained b' 53g of the desired compound 
25 • (19X) . ■ ■. •■ 

NHR (OHSOrdd * 20% DCl , a) 

1.30 (d» 6H)» 1.5— 2.3 (m. 6H) 
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3.2~4.3 (b, 7H), 4.78-W5.1 (n, IH, C-3) 
5.2 (d, IH. C-6), 5.7 (d, IH. C-7) 
7.02 (s, IH. thiazole-H) 

5 Exanple 34 • 

Synthesis of (6R, 7R)-7-C(Z)-2-(2-aBlnothia2ol-4-yl)- 
2- ( 2-carboxypTOp-2-oxy i a i no) ace tan I do 3 -3- [ t 2-aB i no- 1 , 2 , 3 , 4- 
te trahydrol soqu i no 1 i n-2-i ua ) ne thy 1 ] -c^ph-3-e«-4-carboxy I at^ 
By following the procedure in Exanple 32 except that 0.89g(6BBol) of 
10 2^aoino-1.2.3.4-tetrahydroisbqttinoline was employed in place of 
l-aBino-l,2,3,6-tetrahydropyridine, there was obtained 0.52g of the 
des i red . coapound ( 1 7X) . 
NMR (DMSO-dfi + 20XDC1, ^) 

1.28 (d. 6H>. 3.1—3.51 (a, 2H) v, ,' t .u i 

15 3.6--4.3 (a, 7H), 4.5~5.1 i(b, IH,, C-3> 

5.2 (dd. IH. C-6), 5.75 (dd. IH. C-7) 
6.95 (s, IH, thiazple-H). 7.1^7.7 (b, 4H, phenyl) 

Exanple 35 

20 Synthesis of (6R,7R)-7-£(Z)-2-(2-aBlnothla2ol-4-yl)- , 

2- ( 2-carboxyprbp-2-oxy inino) ace tanidp] -t3-[ ( i-aalno^l-Be thyl ^ 
4-pi per az in i un ) ne thy 1 ] -ceph-3-ea-4-carboxy I at e 

By following the procedure in Exanple 32 except that 0.9rg(6Bnol) of 
l-aBino-l-methyI^4-plperaziniuB chloride hydrochloride was, eaplbyed In 
25 place of l-aaln6-l,2,3.6-tetrahydropyridine. there was obtained 0.94g of 
the desired coBpound(S2X) . 
NHR (DHSd^tf +20X1)01, ^) 
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1.32 (d. 6H), 3.0—3.8 (m, 15H) 
4.96 <d. IH. C-6). 5.51 id, IH, C-7) 
7.01 (s, IH, thiazole-H) 

5 Example .36 . 

Synthe^s of (6R,7R)-7-[(Z)-2-(2-aBiJlothia2ol-4-yl)- 
2-(2-oarbbxyprop-2-oxyl^^lno>acetaBid6 J--3-[ (4-M ,2,4- 
triazol-2-i»iiB)aethyl ] -oep^^^ 

In flBl of watei^ was dissolved 2. 75g(15aBol) of sodluB iodide, the 
10 solution was heated to 70-^75^: and 0.3g(3.6BBol) of 4-amino-1.2.4- 
tria2ole was added. While adjusting the pH to 6. 5-^7. 1.5g(3B»ol)^f 
(6R, 7R) (Z)-2-(2-aainothlazpJ-4-y I )-2-(2^arl»xyprbp-2-o^ 
aoeta«ido]-3-acetoxyaethyl-ceph~3-ea-4-carKox^iic acid prepared in 
Preparation Example 2 was slowly added. The mixtui-e wiV Ulrred at 70- 
15 -75^ fbr 3 hours, cooled to room temperature and the pH was adjusted 
to 1-^1.5 with 3N hydrochloric acid. The mixture was stirred for 30 
Bin and the resulting precipitate was filtered off. The filtrate was 
concentrated under the reduced pressure, a small a«ount of water was 
added and suhjepted to HP-20 chromatography (SOX aqueous acetlonitrlle). 
20 The fractions coiitalnliig the desired product were concentrated under the 

reduced pressure and freeze-dried to give 0.35g of the desired 
coinpound(20X), ' 

MS(FAB, M+l> = ^52 
NMR (DMSO-d« > 20% DCl, S) 
25 l.SOMd. 6H); 3v3-^3.iB <B, 2Hr C-2) 

5.07 (d. IH, C-6). 5.0--5.37(q, 2H, C-3) 
5.7 (d, IH. C-7) , 7.01 (s, IH, thiazole-H) 
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fi.7, 9.8 (s,s. 211, trUzole) 

Example 37 , 

Synthesis of <6R. 7R)T7-[(Z)-2-(2-ai,i«othia2ol-4-yl)- 
5 2-(2-carbpxyp,tpp-2-pxyi«ino)acetamldo].3-[X 
3-1 ua ) Be thy n •-cephr3-e«--47carbpxy I a te 

By following the procedure i„ Exaople 3fre^^^^ 
of l-aainolaldazble was employed i„ place of 4-a.li.p.i, 2,4-triazole, 
there was obtained 0.36g of the de8ire<l coiipound(23X). 
10 NMR (DMSO-dtf * 20% BCl, tf") 

1.33 <<1. 6H). ?.3~3.7 (a. 2H. C-2) 
4.9-5.3 (n. 3H, C-6, C-3). 5.7 (d, IH, C-7) 
6.98 <s, IH, thlazoIe-H). 7.7. 8.6 (s.s, 2H) 

9.1 (t, IH) :^ . . 

15 , . ■ _ . _ 

'..Exaople '38,_. .. . • v..--- ■ 

Synthesis of (6R.7R)-7-i;(Z)-2^(2-aiiinothla2oi-4--y^^^^^^^^^ 
. .^^2n*'^^^P^P^oP^2-pxy^lno)ace^^ 
2-luB)iiet|jjri]-peph^^^^ ^ 

By following the procedure m Example 36 except -that 0.3g(3.6a»ol) 

of l-a«inopyrazole was employed in Place of 4-a«ino^l.:2,4-tria2oIe. 

there was obtained 0.34E of the desired coBipound(i2X). 
NHR (DMSO-de * 20X DCl, 5-) 

1.3 (d. 6.H>, 3.2--'3.7,(n., 2H,;^G^^^ 
25 4.9-<.5.25 (B. 3H, €-3. C-6), 5.65 (d. IH, C.^7) 

6.75 (s, IH). 7.01 <s, IH, thlazole-H) 
7'8. 8.5 (s.s, 2H) 



20 
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Example 39 

Synthesis of (6R, 7R)-7•£(Z)-2-{2-aBlIlothia2ol-4-yI)- 
2- ( 2-carbox3rprop-2^oxy iiilno ) ace tan i do] --3- 1 ( l-aBinoi ndazo I - 
2- iuB ) met hy 1 ] --cephr-3-^eai-4-carboxy J a te 
5 By following' the procedure in ExM^ that 0.48g(3V6m]noI} 

of l-aminoindazole was eaployed in place of 4-amino-l, 2, 4-triazole, 
there was obtained: 0.35g of the desired coBipound(20%) « 
NMR (DMSp-d6 + 20X DGl. S") 

1.32 (dv 6H), .3;87-<^4.1 (m/ 21ft ^^2) 
10 S.l— 5.4 (m. 3H. iC--3. C-6). 5.80 1d, iH, C-7) 

7-03 (s, IH, thia2oleHi)f 7^1~8.2 (m, 4H. phM^ 
8/9 (s, iH) 

Example 40 

15 Synthesis of (6R,7R>-7-C(Z)-2-(2-aminothlazol-4-yl)- 

2- (2-carb6xyprop-^2-oxyimino>acetamido3-3-[(l~aminoliensiittid^ 

3- ium) methyl J -oephtT3rrem-4-carbpxy late - 

fiy following the pzxicedui7e in Exaopte ^6 exc^pit^ t^^ 
of l-aminobenzinidazole was eiiployed in' pla^^ 4-aiBiiio-i,2.4--triazole. 
2p there Was obtained 0.38g of the deisired cbnpbiind(22iy« 
NMR (DMS0-d6v ♦ :20% DCl . S") 

1.29 (d, 611), 3.2->-3.8 (m. 211. C-2) ^ 
5.1~5.4 (a, 3H, C--3, C-6) , 5.7 (d, IH, C^7) 
7-03 (s. 1H» thiazoIe-H). 7,35~8i01 (m; 4H; phenyl) 
25 9-7.XS, 1H; inidazbler-H) 
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ExaapJe 41 

Synthesis of (6R. 7R)-7-[(Z)-2-(2-aBinothiazol'4-yJ>- 

2-(2-carboxyprop-2-oxyinino>acetaaldoJ-3-[ (i-anino-l . 4. 5, 6- 
tetrahydi;opyriBidiii-3-iua) Betlu^l ] -ceph-3-^ 

5 ^*>"<>"i?'S *he procedMre in Exaaple 36 except that 0.36 

of l-a«ino-l,4.5,6-tetrahydrppyriaidine was eaployed in place of 
4-aBino-1.2,4-tria2ple. there was obtained O.Slg of the desired 
conpounddSX). 
NMR (DMSO-dtf + 20X DCl, ^) 
10 1.32 (d. 6H), 1.4--1.8 (q, 2H) 

3.3--3.9 (a, 6H. G-2), 5.15—5.4 (a, 3H, C-3, C-6) 
5.76 (d, IH, C-7), 7.01 (s, IH, thiazole-rH) 
8.5 (s, IH) 

15 Preparation Exaaple 3 . , 

Synthesis of (6R. 7R)r-7-C(2)-2-(2-aBinothla2ol^4-yl)^ r 
,2-(?-carboxyprop-2-3yl^aino)acetanidq]r3-ac^ 
ceph-3-eB-^4-carboxy lie acid 
A) In ISiiJ of N.N-diaethylforiiMiW^^ disspjyed 1.22g(3BBol) of 

(Z)-2-i:<2^hioroacetaBi(^otMa2^ 
oxylBino)acetio acid. 0.66g(3.21aBoi) of N.N-dicyclohexyJcarbodiiBide 
was added thereto and the aixture was stirred at rooB teaperature for 2 
hours. 1.41g(3.21maol) of diphenylaethyl 7/9-aain6-3-acetoxyBethyI- 
ceph-3-eB-4-carboxylate was added thereto at 0— 5 "C and the aixture was 
25 stirred at the ^^ae teaperature for 4.5 hours. 

After conp let ion of, the reaction, the insoluble was filtered off, 
200b1 of dlchlorbae thane was added to the filtrate and this was washed 
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with diluted hydrochloric acid and then with water. The organic layer 
was dried over anhydrous magnesium sulfate and concentrated under the 
reduced pressure. The residue was purified by silica gel column 
chromatograp^hy using 6% methandl/dichloroaethane as an eluent to give 
5 1.86g of diphenylnethyl (6R/7R)-7-C(Z)-2-(2-chl6roacetamidothiazol-4-- 
y 1 ) -2- ( 2-tert-butoxycarbony 1 prop~2-oxy i m ino ) acetan i do] «3-ace t oxymet hy 1 - 
ceph-3-effl-4-carboxylate iii pale yellow powder form(70X)« 
B) In 15ml of anisole was dissolved the product obtained in the above 
A), the solution was cooled to 0~5t; and i5ml of trifluoroacetic acid 
10 was added thereto* The reaction mixture was stirred at the same 

temperature for 2 hoursi 

After completion of the reaction, the reaction solution was 
concentrated under the reduced pressure to remove trif luoroacetlc acid. 
The residue was cooled to -20~-10'C, 200ml of dlisopropyl ether was 
15 added and the mixture was stirred at the , same temperatu^ 1 hour. 

The resulting precipitate was fi Itered, washed thoroughly with 
diisbprbpyl ether and dried to give 1.37g of (6Ri 7R)-7-[(Z)-2-<2- 
ch loroacetamidpthiazbl -4-y I ) -2-( 2^arbbxypr6p-2-^ acetamldo] -3-ac 

etoxymethylHceph-3*em-4-^i:aS*bo}Q^iic ^^a^^^^ tirif luoroacetate (85X). 
20 C) The product obtained in the above B) Was suspended in 70ml of water 
and the pH was adjusted to 6V5--7.0 With saturated sodium 
bicarbonate solution. 0.26g{2mmol) of sodium N-methyi-dithioGarbamate 
was added thereto and the mixture was stirred at room temperature for 5 
hours; ■■' ' ' - * 

25 After completion of the reaction* the t*baotion mixture was washed 

with ethyl acetate and the aqueous layer containing the desired product 
was concentrated under the reduced pressure. The concentrate was 
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purified by HP-20 coluan cJ,ro„ato«raphy. The fractions containing the 
desired product were concentrated under the reduced pressure and 
f,ee«.dried to give 0.73g of (6R. 7R)-.[ (Z)-2-(2-a«lnothla2ol-4-yJ )-2- 

(2-carboxyprop-2-oxyi.inc)aceta«ldo]-3-acetoxyBethyl-ceph^3-e»-4- 
5 carboxyJic acld(72%). 

Rf = 0.5 (in 80Z aqueous acetonitrile) 

, The NMR spectra of the desired compound were the sa«e as those of 

the coBpound obtained, in Preparation Exanple 2. 

10 Example 42 

Syntliesis of (6R.7R)-7-i;(Z).2-(2-ai.inat 

2-(2-oarboxyprpp-2-oxyi«ino)acetai,ido]-3-£(4-aBinoi.o^^^^ 
4-iuB)Bethyl]-ceph-3-ea-4-carboxylate, . . 

In a -ixed solvent of acetonitrlleap«I) and water(lOBl) was 
15 dissolved 6.69g(50..ol) of athiu. iodide, 1.02g(10B.oI ) df 4-aBlno 
-orphollne was added thereto and the -ixture was heated to 65-^68X:. 
Water(4»I) containing 2.64g(5».ol) of (6R.7R)-7-C(Z)-2-(2-aninothiazcI- 

4-yl)-2-(2-carboxyprop-2-oxyiaino)aceta«ido]-3-acetoxy«ethyI-ceph-3rc«--4 
-carboxyiic acid prepared in Preparation, Example s and 0. Ig of sodiu. 
20 hydroxide was added tlperetp and the reaction .ixture was stirred at 70^ 
72 X: for 1.5 hours while adjusting tlie pH to 6. 5-^7. 0, 

After ooBpletion of the reaction, the reaction solution was cooled 
to rooB temperature and the pH was adjusted to 1.5 with 3N hydrochloric 
acid. The in-oluble was filtered off. and the fi was concentrated 

25 under the reduced pressur^ followed by purificat ion by coluBn 
chroBatography over alu«lniu« oxide (eluent: BOX aqueous acetonitri le>. 
The fractions were concentrated under the reduced pressure, dissolved in 
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a small amount of water and purified by HP-20 colunn chromatography. 
The fractions containing the desired product were concentrated under the 
reduced pressure and freeze-drled to give 0,47g of the desired compound 
(16%). 

5 NMR (DMSO-dtf + 20% DCl. S) 

1.3 (d, 6H), 3,35—4.55 (m. llH) 
4.95—5.36 (q, IH, C-3). 5.34 (d, XH, C-6) 
5.8 (d, IH. C-7), 7.02 (s, IH, thiazole-H) 

10 Example 43 

Synthesis of (6R,7R)-7-E(Z)-2~(2-aninothia2ol^^ 
2-(2-cairboxyprop-2-oxylnino)acetaffildo]--3-(l- 
. afflihopyrrolidinlunBethyl)-ceph-3-ea-4 

By following; the procedur^e in Example 42 except that 1.23g(10mool) 
.15 of l-aminopyrrolidlne was employed in place of 4-aminofflbrphpiine> there 
was obtained 0. 51g of the desired compoundU 
NMR (DMS0-d6 + 20% DCl, - 
1.34 (d, 6H). 1.75-<^2.25 (b, 4H) 
2.92~3.75 Cm* 6H), 3:8-^4;2 (m. IH, C-sT 
20 4.4—5.0 (m. IH, C-3). 5.2 (d. IH. C-S) 

5.7 (d, ik. C-7)r 7.02 (s, IH, thiazble-H) 

Example 44*. ; 

Synthesis of (6R,7R)-7-^[(Z)-2-(2-TaBlnothiazpl-^^ 
25. 27(2:-carblb>xyi?rop-^2-okyi 

pyrrol ln-l>-ium) methyl ]-ceph-3-^m-4-carboxyUte 

By following the procedure in Example 42 except that 0.&4g(10mmol) 
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of l-aBino-3-pyrroilne was eaployed in place of 4-aalnoiaorphoIlne. there 
was obtained 0.39g of the desired cofflpound(14X). 
NMR (DMSO-dtf + 20% DCl , 5" ) 

1.30 (d, 6H), 3.6~4.1 (b, 3H, C-2. C-3) 
5 4.65 <s. 4H), 4.57-^5.1 (a. IH, C-3) 

5.2 (d. IH, C-6), 5.65 (d, IH, C-7) 

7.03 (s. IH, thiazcle-H) 

Exanple 45 

10 Synthesis of (6R.7R)-7-i;(?)-2-(2-aBiiiothiazpi-4-y 

2- (2-carboxyprop-2-oxyi«ino) acetaaido] -i.?- < 1- 
aainolndoJ inluBaethyl )--oeph-3-ea-T4-Tcarboxy late 
By fol lowing the procedure in Exanple 42 except 
of l-aainoindoline was eaployed in place of 4-aainpaorphoJlne, there was 
15 obtained 0.48g of the desired coBpoiuidCie*). „ 
NMR (DHS0-d6 •+ 20X DCI, ^) 

1.32 (d. 6H). 2.8->.3.2 (b. 2H) 
3.4~4.5 (a, 5H), 4.6—5.2 (m. 2H, C-3, C-6) 
5.65 <d, IH, C-7), 7.01 (s. IH. thiaz61e-H) 
20 7.05--7.8 (a, 4H, phenyl) 

Exaaple 46 

Synthesis of (6R,7R)-7-r(Z) -2-(2-aBinGthia2ol-4-yl)- 
2-(2-6arboxyprop-2-oxyiBino)acetaBido]-3^(l- 
25 *"^'^opy'r''®M"""**J*y^^"«eph-3--eBT4-carl^ 

By following the propedure iji Exaaple 42, except that 0.82g{10BBol) 
of 1-aalnopyrrole was eaployed in pUce of 4-aBinoBorpholine, there was 
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obtained 0,45g of the desired c6Bpouiid( 16%) . 
NMR (DMSO-dtf + 20% DCJ, d) 

1.28 (d, 6H), 3.64 (b, 3H. C-3) 

4.6~5.2 (jn. 2H, C-3, C-6), 5.& (d, IH, C-7) 
5 6.2 (t, 2ff), 6.6 (t, 2H) 

7.03 (s, IH, thlazole-H) 

Exanple 47 . 

Ssrnthesls of (6R,7R)-7-C(Z)-2-(2-aBinothia2ol-4-yl)-- 
10 2-(2'-carboxypi:^p^2-oxylnii«>)acetamidb]-3-^l- 
aainolndol iuBnetliy 1 )<!-ceph-3'-em-4-oarhoxy 

By fol lowing the prbcedure in Example 42 except that 1.32g(10jBinol) 
- . : Of Ir-aiaindljidol^^ was eiaployed in plicie df 4-anin6iiori)fi^^ there was 

obtained -0i49g of the desiribd coMppiiiidCiei). . i - " 

15 NHR (DHSO-de + 20% DCI, 3^) ■ iV - v . 

1.29 <d, BH), 3.5— 4.0 (b, 3H, C-2, ^^3) 
4.6—5.2 (b. 2H, G-3, C-6) . 5.65 (d, IH,. C-7) 
6.5 (d, IH). 7.02 (s.lH.thiazole-H) 
7,05— 7.9 («, 5H. phenyl) 

Example 48 . 

Synthesis of <6R,7R)-7-E(Z)-2-(2-aBinothia201-4-yl)- 
2-(2-carhoXyiprop-^2-6xyiiino)acetamldb]-3-t(l-^^ 

hydroxypiperidihLuB)Bethyl)^:eph-i3-ea-4--«arboxylate 
25 By foliowiiig the procedure, in ^anple 42 ejcdept that 1.16gC10fflBol) 

of l-amih6-4-^hydroxypiperidlnel was employed in place of 4- 
aBlnonorpholiiie, there was obtained 0.51g of the desired compound (17X). 
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Rf =0.14 (in 80* aqueous acetonitri le) 

NMR (20% DCJ , a ) 

1.18—2.0 (B. 4H), 1.30 (d, 6H) 
3.2—4.3 U, 7H). 4.86—5.2 (a, 2H, C-3) 
5.35 (d, IH, C-6). 5.93 (d, IH, C-7) 
7.21 (s. IH, thiazole-H) 



10 



Exaaple 49 

Synthesis of (6R. 7R)-7-rCZ)-2-(2-aninotliia2ol-4-yl >- 
2-(2-carboxyp«)p-2-oxylnino)acetamldo]-3-[.(l-.aBljjOT.i.2,3- 
*'^l^<>i-3ri«»>netiM'll-oeph-3-e«-4-carboxylate 

In ^ aixed solvent of acetonitrile(10al> and t waterXISal) was, 
dissolved 5.35g(40aBol),of lithlM iodide. 0.673g(8n«ol)- of 1-aalno- 
1.2,3-triazole was added thereto and the aixture was ;heat^d t©; 65— 68X;. 
15 2.11g(4aaol) of (6R.7R)-7-C(Z)-2-(2-aainothiazol-4^y:i>)^^^^^^ 

prop-2-oxyiBino)acetaBldoJ-3-apetoxyBethyl-ceph-3^m^4-oa^^^^^ acid 
prepared in Preparation Exaaple 3 was added and the alxture was stirred 
at 70— 72*0 for 2 hours while adjusting the pH to 6,5— 7.0, 

After ooapletlon of the reaction, the reaction solution was cooled 
20 to rooa teaperature and the pH was adjusted to 1-1.5 with 3N 
hydrochloric acid, The Insoluble was filtered off and the filtrate was 
concentrated^ under the reduced pressure followed by coluan 
chroaatography over aluainiua oxide using 80X aqueous acetonitri le 
solution as an eluent. The. fractions were concentrated under the 
reduced pressure, dissolved in. a SBall aaount of water and purified by 
HP-20 coluan chroaatography. - The fractions containing the desired 
product were concentrated under the reduced pressure and freeze-dried to 
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give 0.68g of the desired conpoundOlX) . 
NMR (DMS0-d6 + 20X DCl, .ff) 

1.3 (d, 6H). 3.4~3.7 (ft. 2H/ C-2) 
5.05~5.18 (ffl, 3H, C-3, C-6), 5.67 (d, IH, C-7) 
5 7,b2 (s, IH, thiazolie-H); 7.8; 8.7 (s.s, 2H. trlazole-H) 

Exanple 50 

Synthesis of (6R, 7R)-7-[(2)-2-(2~anliiothia2ol-4-yl)^ 
2-(2-carbox5^rbp-2'^oxyiiftiho)acetanid6l-^^ ( l-aBliibteiizotriazol-- 
10 . 3*lufl)Dethyl }T-ceph*3-e]n-4^arbdxylaite ' 

By f ol lowiiig the procedure In Exanplie 49 exdept that 1 , 07gC8iDinoI ) of 
l--attinoben2otriaz6le was employed in place of l-aailno-l, 2,3-triazole, 
-^^ there iwas ^ot^ined 0 * 53g of the desired c6np6mid{:Z2%) . 

^^-MSCFABv 41*1)/.= 802 . :- ^ • , - - ' . 

X5 NHR (PMSCHd6 + 20X DCl i 5^) 

' . * " . • ■ 

lv31 (d. Sm . 3. 86-^4. 1 (m, 2Hr C-2) 
5.05~5.55 (m, 3H, C-3, C-6), 5.87 <dv 111, C-^7) 
7.02 (s. lH), 7.7~8.15 Cnv 4H. phenyl) 

20: Example 51 

synthesis bf (6R,7R)-7-t(Z)-2K2-amlnbthIazol--4-yI)- 
: 2-(2~carboxyprop-2--6xylnlno)acetamido]-3-t(l-ajnino-l, 2,4- 
tr iazp 1 -4-1 un ) oe^thy 1 1 --ceph-3--en-4--carboxy 1 a te 

By following the procedure in Example 49 except that 6.67g(8mmoI) of 
25: :lnamlhprl»2,4Tftria2ole was eiirployed in place, of l"^amlno-l,2,3-triazoler 
^ there was obtained' 0. 5g: of the desired compbuhd(23X). 
.:. . NMR (DMS0-d6 ♦ 20% DCl i S} 
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1.28 (d, ,6H). 29-^3. 74 (n, 2H, C-2) 

5.05—5.25 (a. 3H. C-3, C-6). 5,7 (d, IH. C-7) 

6.94 (s, IH, thiazoJe-H). 8.74, 9.68 (s.s, 2H. triazole) 

5 Exanple 52 ' , . 

Synthesis pf ((5R,7R)-7-C(Z)-2-(2-aiiliiothia2ol-4-yl)- 
2-(2-carb6xyprpp-2-oxyia^o)acetanidoJ-3-[(l-a«inote 
1 ua )nethy]] --ceph-3-ejn-4-^ar boxy 1 ate 

By f ol lowing . ^;he proced^^^ In Exaajple 49 except that 0.69g CSbboI) 
«f l-aainotetrazQle was employed in place of l-aiilno-l,2,3-tria2ole, 
there, v^as . obtained 0.48g of the desired conpound (22%). 
•NHR<DMS0-d6 * 20* BCl, 
, 1.29 Xd, ,3H), , 3.3-7-3.76^ ( : 

, ,,5.p5->r5.2 U, 3H, C-3„ Cr6), 5.7 (d, IH. C-7)., > 
15 6.9a (s, IH, thlazole^H). 9i52 (s>, IHr^etrazole-H) ,: ■ ; c 

vPretaratlpji Exanple 4 . 

Synthesis of ^ 6R,7R)-7-t (Z)-2-(2r-aiiinothia2ol,-4-^yl >- 

2r^arboxyae thoxy iBlnoacetainl do ] -3-aoe tbxyae thy 1 - 
20 ceph-3-«B-4-Garl>oxy 1 ic acid 

A) In 15nl of N.N-dinethylfornanide was dissolved 1.13g(3inBol) of 
(Z)-2-[ (2-chloroacetaaldothia2ol -4-y 1 ) -2-tert-butoxycarbQny Inethoxy- 
iminoJacetic acid, and 0.43g(3.18anpl) of N-hydroxybenzotriazoIe and 
0.66g(3.2lBBol) of N.N-dicyclohexylcarbodiiaide were added thereto. The 
25 reaction nixture. was stirred at room tenperature for 2. hours. 

1.41g(3.2lBmo}> of diphenylaethyl 7i8-anincr3-acetoxymethyI-ceph-3- 
ea-4-carboxylate was added at 0— 5*0 and the mixture was stirred at the 
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same tenperature for 5 hours. After coDpleti on of the reaction, the 
procedure in Preparation Example 3-A) was repeated to give 1.67g of 
diphenyJnethy 1 (6R> 7R) (Z)-2-< 2-chloroaGetataldothiazol-4-y I ) -2-tert- 
but oxycarbony 1 nethoxy i n i noace tarn i do] -3-ace t oxyaethy 1 -ceph-3-eiii-4- 
5 carboxylate(65X), 

B) The product obtained in the above A> was dissdlved in i20nl of 
anisoie aM the mixture 'was cooied to 0~5lC^ liZml of trif luoroacetic 
acid was added and tAe r^eactibn Blxture was- Wlrirfed at the same 
teoperatur'e for 2 hours. After coapleti'ok of the reaction, the 

10 procedure in Preparation Example 3-B) was rep^ateii to give i.2g 6f (6R, 
7R)-7-[(!Z^--^2-(2-chioroacetamrd6thia2oI-^ )^2~carbbxymethbxyiminpacetam 
ido]-T3-acetoxyiethyl-ceph-3-en-4-carb6xylic aa^ trif IitdrojG^detate(83%) . 

C) The product obtained in the above B) was sUspelii^^^^ lh 65mi of water 
and the pH was adjusted to 6. 5-^7; O Witfr^ s^ bicarbonate 

15 solution. -^ 0;34g(2.6madl) of sodlujB- N^iiethyi-^ mafe' was 

added and the reaction mixture was stirred at room tezaperature for 4-^5 
hours. After completion of the reaction, the pr^ocetlure in Preparation 
Example 3-^) was i^peated to 
2-(2-afflinothiai:6l-r4«ryl)*2'^carboxymethoxyiBihoac^^ 
20 ceph-3~en-4--cajrboxylic aqid (67%). 

Rf = 0. 65 (in- 80X aqueous acetonitrile) 
NMR (DMS0-d6. (S* ) " 

2;11 (s. 3H); 3:25->-3.82 (q, 2H, 02> 
4-;6 Cs; 4.79-^4.&9 Cdr 2H) 

25 5.i9-^5.25: Cdv IK, (>6)i 5.79-^5;85 (ddV IHi C-t) 

6^71 <s; lil, thiazole-H). 7.27 (br, 2H, NHz) 
9.5 Cd, IHi: -NH) 
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Exanple 53 

Synthesis of (6R, 7R)-7-[(Z)-2-(2-amiiiothla2ol-4-yI)- 
2-car boxy me thoxy i B inoace tan i do J -3- [ < 4-aii i npBorpho 1 In- 
4-iuin) methyl ] -ceph-3-eai-4-carboxy J ate 
5 In a mixed solvent of ac<etonitrlIe(9nl) and water(l.Oal) was 

dissolved 6. 69g(56iiBol) of lithiua iodide, the solution was heated to 
(55~68*C and 1.02g(10mnol) of 4-anino«orphoIlne was added thereto. 
Water (3ml) contalnins 2.Sg(5iimol) of <6R. 7R)-7-[(Z)-2r(2-aminothia^ol- 
4-y 1 ) -2-carboxymethoxyiminoacetamido] -3-acetoxymethy 1 7oeph-3-em-4- 
10 carbpxyllc acid and O.lg of sodiuii hydroxide was added and the reaction 
mixture was stirred at 70— 73 1: for 2 hours while the pH was adjusted to 
6.5—7.0. 

After completion of the reaction, the reaction solution was cooled 
to room temperature and the pH was adjusted to 1.5 with 3N hydrochloric 
15 acid. The insoluble was filtered off and the f 1 1 trate,,wa8> ppncentrated 
under the jr-eduoed priessure followed by aluBirtiun oxide column 
chromatography using 80X . aqueous acetonitri 1 e, as : an e 1 uent . The 
fractions were concenti:at;ed. under the reduced pressure* dissolved in a 
small amount pf water and purified by HP-20 col^^^ The 
20 fractions coritaihlng the desired product were concentrated iinder the 
reduced pressure and ^^reeze-dried to give 0.79g pf the desired 
compound { 2 9X). 

Rf = 0.34 (in SOX aqueous acetonitrile) 
NMR (20X DCl, a) 
25 3.4— 4.6 (m, llH. morphbllne, €-2. C-3), 4.7 (s, 2H) 

5.0—5.35 (q. IH. C--3), 5.33 (d. IH, e-6) 

5.8 (d, IH, C-7), 7.18 (s. IH, thiazol^-H) 
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Example 54 

Synthesis of (6R. 7R)-7-[(Z)-2'-(2-aninothiazol-4-yl>- 
2-carboxyiaeth6xyiiiinoacetaiDld6ir-3-(l-aBlnopyrrolidin 
ceph-3-em-4-carboxy late 
' 5 By following the procedure in Example 53 except, that 1, 23g(10niinol) 

of 1-aBtnopyrrolidine was employed in place of 4-aalnomorpholine. there 

was obtained 0.49g of the desired conpoiind( 19%). 

Rf = 0.3 (in 80% aqueous acetonitrile) 

NMR (2dX DCl,^^) 

10 1.75~2;3 (n, 4H, pyrbolidtiie) » 2.91~3.8 (n, 6H, C-2, pyrrolidine) 

^ - 3^i9^4V4 Cm, IH, C-3>. 4.65 (s, 2H) 

4.5~4,95 (m/ IH, C-3). 5.15 (dd. IH, C-6) 
5;7 (dd, IH; C-7), 7.12 IH, thiazole-H> 

' 15-''Bxanple-55;- * • '''' " ^---^^ 

Synthesis of (SR^ 7R)-7-[(Z)--2-(2-aiaincrthia2;oi-4--yl )- 
2-<iarboxymethoxyininoacetanid6] -3-[ ( l-an-ino-i-'pyrrol 1^^^ 
iuo ) sethy 1 1 r-ceph^3-en-4-carb6xy 1 Wte 
: By -fo^ in ExaiBpIe 53 except that 0. 84g(10mDol) 

20 of l-amino^3-pyrrollne Was enployed in place of 4-aminomorpholine, there 
was obtained 6, 47g of the desired cb]DpotLhd( 18%). 
Rf = 0.3 (in 80% aqueous acetonitrile) 
NMR (DMSO-^6 + 20% DCl. a) 

3.5^4.1 (d, 3H, C-2. C-3). 4.6 is, 4H, pyrroline) 
25 4.56--5.r U. IH. C-3), 4*7 (s. 2H) 

5^16 (d, IH. C-6). 5;7 (d. IH. C-7) 
5.92 (^. 2H. pyrroline). 7.04 (s, IH, thia2ole-H> 
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Example 56 

Synthesis of (6R. 7R)-?-[(Z)-2-(2-aniiiothia2ol-4-yl )- 

2-carboxyiietJioxyii»inoacetaiiido]-3-(l-aainoindoliniunBethyl)- 
-cepJi-3-en-4-carboxy 1 ate 

5 By following the procedure in Example S3 except that 1.34g(10mmol) 

of 1-aminolndoline was employed in place of 4-aminGmorpholine. there 
was obtained 0.5g of the desired conpound( I7X> . 
Rf = 0.37 (in 80% aqueous acetpnitrile) 
NMR (DMa)-di$ + 20X DCl, 4-) 
10 2.8-^3.2 (b. 2H. indole) 

3.4->'4.4 (a. 5H, indole, C-2, C-3), 4.65 (s^ 2H) 
4.7~5.1 (B, IH, C-3), 5.12 (d, IH, C-6) 
5.7 (d. IH, C-7). 7.02 (s, IH. thiazole-H) 
7.04—7.8 (n, 4H. phenyl) , " 

• 15 . , ■ ■ •■ _ ' •■; _ , ... ■ • 

Example 57 

Synthesis of <6R.7R)-7-t (:z)-2-(2-aininothi^iaol-4-yl)- 

2-carboxynethoxyirainoaoetanido]r3-(l-aBinopyrroUuBaethyl)- 
-ceph-3-eB-4-carboxylatev 

20 By following the procedure in. Example 53: except that 0:82B(lOa«ioD 

of l-aBinopyrrole was employed in place of 4-aninoBorphoiine. there Was 
obtained 0.43g of the desired coflp6und(16»). 
Rf = 0. 28 (in 80X aqueous acetonitrile) 
NMR (DMSO-dtf + 20X DCl, d") . 
25 3.6—4.0 (a, 3H. 0-2, C-3), 4.65 (s, 2H) 

4.6—5.0 (B. IH. C-3), 5.2 (d, IH, C-6) 
5.65 (d, IH, C-7). 6.12 (t, 2H. pyrrole) 



wo 92/00981 

■ PCT/KR91/000I2 



80 

6.5 (t. 2H, pyrrole). 7.03 (s. IH. thiazole-H) 

ExanpJe 58 . 

Synthesis of (6R,7R)-7-t (Z)-2-(2-a«in6thia2oI-4-yJ)- 

5 2^'»^boxyBethoxyiBliioacetaBld6J-3-(l-ai>ii,oindoliuBB 
. --oepJi-37^nr-4r-carboxif 1 ate 

By following the procedure in &caa,ple S3 except that 1.32g(10m«iol) 
of i-aainoindble was eoployed in place oif 4-a«inoaorpholine; there was 
obtained 0.41,g of the desired coapottnd( 14%). 
10 Rf = 0.35 (in 80% aqueous acetonitrile) 
NMR (0MSO-d<{ + 20% DCl , &) 

3.47-4.0 (n. 3H. 0-3), 4.62-^5.0 (m. IH. C-3) ' 

4.7 is, 2H), 5.2 (d. IH, C-6) 
5.55 (d, IH. C-7). 6.47 (d, IH. iiiddiS) 
15 7.01 (s. IH, thiazole-H). 7.03-8.0 (a,, 5H. phenyl) 

Example 59- 

Synthesis of (6R. 7R)-7-C (Z>-2-(2-4Binothik2ol-4^i )- 

2-carboxyiiethoxyiBinoacetaBido]-3-tii-iiaiiib-4- 
2P hy<iro?Qfpiperidinii^^^ 

By following the procedure In Ecaaple 53 except that l.l6g(10maol) 
of l-aaino-4-hydroxypiperidine was employed in place of 4- 
aainomorphollne. there was obtained 0.56g of the desired coapound(20X) . 
Rf = 0.14 (in 80% aqueous acetonitrile) 
25 NHR (20% DCl. S") 

1.2— 2.0 (a. 4H)* 3.22— 4.4 (a, 7H) : 
4.70 (s. 2H). 4.85— 5.21 (a, 2H, C-3) 
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5.35 (d, IH. C-6), 5.95 (d. IH, C-7) 
7.22 (s, IH, thJazoJe-H) 

Exanple 60 

Synthesis of <6R. 7R)-7-[(Z)-2-(2-aiiinothla?ol-4-yI)- 
2-carboxynethoxylminoacetanido] -3-[ < l-anino-l , 2,3- 
triazol-3-luB)nethyl]-ceph-3-eii-4-carboxylate 

In a mixed solvent of acetonitrile (9b1> and waterdS.l) was 
dissolved 5.35g(40BiDol) of litJuua iodide, 0.673g(8Mpi) of l-a«ino- 
1.2.3-tria2ole was added thereto and the nixture was heated to SS-C. 
2g(4.«ol) of C6R,7R)-7-E(Z)-2-(2-a«inothlazol-4-yU-2-.carboxyBethoxy- 
iminoaceta»idol-3-acetoxyaethyl-ceph-3-e«-4-carboxylic acid prepared in 
Preparation Example 4 was added and the aijctur^ was stirred at 70-72*0 
for l.S hours while adjusting the pH to 6.5~7.Q. 

After coapletioh of the reaction, the Traction solution was cooled 
to rooa tenperatu^ and the pH was adjusted, to 1.5 with 3^ hydrochloric 
acid. The insoluble was filtered of f and tlie filtrat^ was concentrated 
under the reduced pressure followed by aluniniun oxide column 
chromatography using flOX aqueous acetonitrile as an eluent. The 
fractions were concentrated under the reduced pressure, dissolved. in a 
snal 1 amount of water and purified by HP-2p col uon chromatography. The 
fractions containing the desired product were concentrated under the 
reduced pressure and freez^-dried to give 0.48g of the desired 
compound (23%). 

25 Rf = 0.25 (in '80X aqueous acetonitrile) 
NMR (DHSO-dd +20% DCl, 

3.4—3.72 (b, 2H. C-2), 4.75 (s, 211). 5.13 <q. 2H, C-3) 



15 
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5.16 (d. Hi, C-6), 5,7 (d, HI. C-7) 

7.02 (s, IH, thiaEole-H). 7.8/ 8,8 (s,s, 2H, triazole) 
Example 61 

5 Syiitliesis of (6RV7R)--7-[(Z)-2-(2-ainiiiothi^^^ 

2- carb6xyiiethpxyiiainoacetajnido]-3-[(l-aiiiinobenzotria2ol- 

3- iiun)Bethyl ]-ceph-^3-ejD-4-carboxylate 

By fol lowing the procedure in Example 60 except that l.OTgCdramol) of 
l-anihobenzotriaiziole was employed In place of 1-amino-l. 2. 3-trlazole, 
10 thez'e was obtained O.Slg of the desired compound(22%) . 
Rf ^ 0.3 (iiri 80% aqueous acetonitrile) 
• MS(FAfi. M+1) == 574 

NMR '(DMSb^6 ^ 20^ DCf, S) 

3.82— 4.1 Cm, 211. C-2) . 4. 7^ (s. 2H) 
15 5.i~5U5 tq. iZH. C-3>, sJis (d, 1H/ C-is) 

^ ' 5:85 (d, IH. C-7K 7^X)2 (s, IH, thiazole-H) 
' ^ ; 7.5--^8.2 Cm, 4H, phenyl) - 

• '£xaaii>ie.62:' 

20 iSynthe^^^ (6R; 7R)-7-i:(Z)-2-(2-aminothla2ol-4-yl)-- 

2-^arb6xym6ihbkylminoaoetamido] -^3-[ ( 1-amino-l .2,4- 
tria2ol-4-iiim) m(»thyl ]--ceph-3^em-4-carboxy]ate 

By following the procedure in Example 60 except that 0.67g(8nmol) of 
1-amino-l, 2, 4-trla20le was employed in place of l-amino-1.2,3-trlazole, 
25 there was obtained 0.53g of the desired cbmpoM^^ 
Rf = 0.3 (in 80% aqueous acetonitrile) 
NMR (DMS0-d6 +20% DCl . $) 
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3,4^3.8 (b.- 211. C-2). 4.65 (s. 2H) 
5.12 (q, 2H, C-3). 5.2 (d. IH, C-6) 
5.6 (d, IH, C-7), 6.99 (s, IH. thlazole-H) 
8.75, 9.68 (s.s, 2H. triazole) 

Example 63 ' . 

Synthesis of (6R. 7R)-7-[(Z)-2-(2-aninothia2pl-4-yl )- 
2-carboxynethoxyinlnoacGtamldo]-3-[<l-aiiinotetra2ol-4- 
i UB) methyl J -^eph-3-eii-4-carboxy 1 ate 

By following the procedure In Example 60 except that 0.69g(8Bj»ol ) of 
l-aminotetrazole was- employed in place of l-araino-l,2,3-tria2ole, there 
was obtained 0.43g of the desired compound (19%). 
Rf = 0.24 (In 80X aqueous aoetonitrile) 
NMR (DMSO-d« + 20X DCl, a) 
15 3.23-3.8 (m, 2H, C-2). 4.68 {S. 2H) 

5.1 (q, 2H, C-3). 5,25 (d, IH, C-6) 
5.7 (d, IH. C-7), 7.05 (s. III. thiazole-ll) 
9.6 (s, IH. tetrazole-H) 

20 Preparation Example 5 

Synthesis of <6R, 7R)-7-[(Z)-2-(2-tritylaminothiazol- 

4-yl)-2-BethoxyiBinoacetaaido]-3-chloronethyl-ceph^ 
3-em-4-carboxy 1 ate 

To lOal of dichloromethane were added 0,.45g<lBmol) of diphenyl methyl 
25 7^-aaino-3-chloroBethyl-ceph-3-eB-4-carboxylate hydrochloride and p.53g 
(1.2Bmol) of (2>-2-(2-tritylamlnpthia2ol-4-yl,)-2-Bethoxylainoacetic 
acid, 0.4ttl(5mBol) of pyridine and O.UBl(l,2amol) of phosphorus 
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oxychloride were slowly added imder ice-cooling and the mixture was 
stirred for ISmin. SQml of chloroform was added, and the mixture was 
washed with water and dried over anhydrous sodium sulfate. 

The solution was concentrated under the reduced presure and 
5 subjected to silica gel chromatography (2% methanol/dichlororaethane). 
The fractions containing the desired product wore 'concentrated under the 
reduced pressure and crystallized from diisopropyl ether to give 0.6g of 
the desired compouiid(72X) • 
NMR (CDCI3, a) 
Id 3.55 (b^. 2H), 4.05 (s, 3H), 4.30 (bs. 2H) 

5.05 (d. iH). 5.90 (dd, IH). 6.75 ts, IH) 
6.95 (s. IH). 7.i— 7.8 (m/26H> 



Preparation Example 6 
15 Synthesis of diphenylmethy I C6R.7R)-7rt(Z) 

tritylaminothiazol-4~yi)-2-methokyln[ln6acetamid6]- 
3---chloromethyl--ceph-3--em-4-carboxylate - 

To 25ml of N.N-dimethylformamide were added i.3g(3nmoi) of (2)-2-<2- 
tritylaminothiazol-4-yl)-2-iBethoxyimlnoacetic acid and 1.35(3mmol) of 

20 diphenyl methyl 7>8ra»ii5i<>-3-chlororaethyl-ceiph"3^em-4-carbbkylate hydroch- 
loride. The mixture was cooled to OX:, and 0. 53g<3.9mmol) of 
N-hydroxybenzotfiazole hydrate and then 0*80g (3.9nmol} of N,K-dicyclo- 
hexylcarbodiimide were added thereto. 

The reaction mixture was stirred for 5 hours and left to > stand 

25 overnight. ' The reaction mixture was filtered and the filtered solid 
was washed with a small amount of diethyl ether. The filtrate and the 
washing were .combined tdgether and 125ial of water vas added thereto. 
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The reaction Mixture was extracted with ethyj acetate and washed with 
sodlun. bicarbonate solution and then saturated brine. The organic 
layer was dried over anhydrous sodiu. .ul fate, concentrated under the 
reduced pressure and subjected to silica gel chro.atography (2% 
5 .athanol/ dichloro»etha„., . The fractions containing the • desired 

product were pcncel^ti-ated under the reduced pressure and crystallized 
fro» diisopropyl ether to give 1.92g of the desired coiipcund(76%). 
NMR (CDCI3, fi-) 

3.55 (bs, 2H), 4,05 (s. 3H). 4.30 (bs, 211) 
10 5.05 (d, IH). 5,90 (dd. IH). 6.75 (s. IH) 

6.95 (s. lH). 7.1—7.8 («, 26H) 

Exanple 64 

Synthesis of (6R.7R)-7-C(Z)-2-(2-aBlnothia2o^^^^^ 

15 2-i>ethoxyiBl„oaceta»ldo]-3-(l-amlnoplperidlniumB^thyl)- 
ceph-3-ea-4-carboxy 1 ate 

A) In 5nl of N.N.di«ethylforna»ide were dissolved 2.52g(3.0.«ol) of 
diphenyl.ethyi (6tt.7^)-7-i;(2)-2-(2-trltyla.^ 

i«inoaceta^ido]^3-^hl^^^ prepared m 

20 Preparation Example 5 or 6 and O.67g(0.45.«ol) of sodlun iodide and 
0.39«1 (S.Bamol) of l-a«lnopiperidine was added thereto. The mixture 
was stilled at rooin temperat 3 hours. To the reaction solution 

was added 15ml water ^and- the -Ixture Was Extracted with 

dichloro«ethane. Tl^^ . organic layer was washed with water, dried' over 
25 anhydrous -agnesiuB sulfate, concentrated underthe reduced pressure and 
subjected to silica gel chromatography (4X «ethanol/dichloron,ethane) . 
The fractlofts containing the desired product were concentrated under the 
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reduced pressure to give 1.86g of dlphenylmethyl (6R. 7R)-7-[(Z)-2-(2- 

trltylaminotaiazol-4-yl)-2-nethoxylninoacetaiBido]-3-(l-ajniiioplperidiijiuB 
fflethyl)-ceph-3-ea-4-i3arboxyJate i6dide(60X). 

B) To 1.7ml of anisole was added 0.6g(0.58nBol) of the product 
5 obtained in the above A). S.Snl of trifluoroaoetic acid was slowly added 
under ide-cooIi.rig and the aixtui^e was stirred for 1 hour. Diisopropyl 
ether was added, and the resulting precipitate was fijtered and dried 
A small amount of water was added to the solids and the pH was adjusted 
to 5~8 with saturated sodium bicarbonate solution. HP-26 col urn 

10 chromatography was oarHed out by using 86x aqueous acetonitriie 
solution as an; eluent. The fractions containing the desired product 
were concentrated under the reduced pressure and freeze-dried to give 
0.24g of the desired compound (82X). 

The. spectra of the desired compound wer^ as those of 

15 the compound, prepared 'in Example 3. 



. Example- 6-5 . . 

. Synthesis of <6Rv7R)-7-CCZ>-2-(2-amin6tk 

2T-methoxyiminoabetanido]-3^I(4^amindmorphb 
20 , methyl j^eph^S-reii^rciBrboxyliite 

By fqllowing the procedure in Example 64 except that 0.35g<3. Snmol) 
of 4-aainomorphpline was employed in place of i-aminopiperidine, there 
^^^'^Aned p. 63g of the desired compound (43%). 

The, WMR spectra of the desired compound were the same as th«>8e of 
25 . "the compound prepared , in Example 2, 
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Exaaple 66 

Synthesis of (6R.7R)-7-[ (Z)-2-(2-aBlnothiazol-4-yl)- 

2-iDethoxyiininoacetanido]-3-(l-aminopyrrolldiniun«ietliyl )- 
ceph-3-em-4-car boxy 1 ate 

5 By following the procedure In Exa-ple 64 except that 0.44g(3.6«Bol) 

of l-a-inopyrrolidine was ^ployed In place of l-a«lnoplperldlne. there 
^ was obt^ned 0. 65g of the desired coB^ 

The NMR spectra of the desired co«pound were the ^ane as those of 
the conpound prepared in Exanple 1. 
10 Example 67 

Ssrnthesls of <6R,7R)-7-r(Z>-2-(2-ainin6thia26l-4-irl j- 

2-»ethoxylBlnoaoetamido]-3-[(l-amlj)o-.l , 2. 3. 6-tetrahydro- 
pyridinluB)nethyl]-ceph-3-eB-4-carboxylate 

By following the procedure in Exa«ple 64 except that O.^igd.eBBol) 
15 of l-a«ino-l,2.3.e-tetrahydropyrldlne waS eiplbyed nij" place of I- 
a«inopiperidine. there was obtained 0.54g of the deWti^d'^^^^^ (36%) 

The NMR spectra of the desired eo.pourid Iwerb the sahe as those of 
the compound prepared in. iExaBple, 8. 

.20^ Exan^J.e 68... •.. 

Synthesis Pf (6R,;7R)~7-I(Z)-2-(2-al^lnbthia2oi-4-yl)- 
2-■ethoxylmlnoacetanldo]-3-[ ( l-aBlnp-4-hydroxyplpe- 
rldlnlun)methyU-ceph-3-ei«-4-carboxylate 

By following the procedure in ExaBple 64 except that 0.42g(3.6i«Bol) 
25 of l-aiBln6-4-hydroxyplperldine was enployed in place of l-a«ino- 
Piperldlnc. there was obtalned0.65g biF the desired compound (42%). 

The NMR spectra of the desired coBpound were the same as those of 
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the .compound prepared in Example 4. 
Example .69 - 

Synthesis of <6R, 7R)-7-t (Z)-2-(2-ainin6thiMol-4--y] )- 
5 ?~"^*^°«'^"in<«lpetanido]-3-£(2-aaljio-rl,2;3.4-tetf'khy^ 

isoquinolih-2-^iu«).methyl]-oephr3-en-4^arboxylat6 ' 

By fol lowing the prpcedure , in Exanple 64 except that 0. 53g(3. Smmoi ) 

of 2--aaino-i,2,3,4-tetr;ahydroisoquinoline was eBployed in place of 
l-aainopiperldihe, there was obtained 0.78g of thfe desired compound 
10 (48%). 

The. NM^^p^ctra of the desired compound wer6 thfe ^aae as those of 
the oompoimd , prepared in Example 5-. . 

Exanple 70 . .••-.■.s. 
15 Synthesis of; (611, 7R)-7-ItZ)r-2-(2-^^^^^ 

2-metho?yijaino!acetanidbl-^ * 
piperazlniuii) methyl ]rceph^^^ 

By following the procedure in Example 64 except that b.5Sg( 3. 6mm^^^ 
of l-aaino-l-methyI-4-pipera2inium was employed in place of 1- 
20 aninopiperidine. there was obtained l.I4g of the desired tobmpoiiiid (75X). 

The MMR spectra of the desired compound were the sam^ as those of 
the compound prepared in Example 11^ 

Example 71 j , 

25 SJ^^^hesis of (6R,7R)^7-i:(Z)-2-(2-aminothiazp 

methoxyiminoabe taaido] -3r C (4-amlno7i , 2 , 4r-triazol -2>-i um ) 
methyl]-cephv3-em-4-carboxy]ate . 
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A) 



In Sal of N.N-diiDethylfor»a«lde were dissolved 2.52g(3.0Bmol> of 
dlphenylmethyl (6R.7R)-7-[(Z)-2-(2-trityla.i„othiazol-4-yJ)-2-«ethoxy- 
iminoacetamido]-3-chloronethyJ-ceph-3-e«-4-carboxylate prepared in 
Preparation Example 5 or 6 and l,35g(9.0«.pl) of sodlu« iodide and 0.34g 
5 (4.0..OI) of 4-a«i„o-1.2.4-trlazole Was added thereto, The reaction 
mixture was ■ stir«d at 45-^50^1 for 3 hours and • cooied to rooa 
te»perature. IS.I of water was added, the reaction mixture was 

extratced with diohloromethane and the organic layer was washed with 
water. The dich lorome thane iay^r was dried over anhydrous magnesium 
10 sulfate, concentrated under the reduced pressure and subjected to silica 
gel chromatography (5X -ethanoi/dlchloromethane). The fractions 

containing the desired product were concentrated under the reduced 
pressure to give 1.71g of diphenylBethyl 7R)-7-[(Z)-2-(2- 

tritylanlnothia2ol-4-y U-2-«e1fcl,oxyiminoaQetaBido]-3-[(4-amino-l , 2. 4- 
15 tria2ol-2-iu«)methyl ]-<sepI»-3-.e|,-4-oarboxylate it^.ide(56X) . 

B) To 1.6«1 of anisole- was added p,56g(0.5SB«oi) of- the conpound 
prepared in the above A). S.Sv^l of trif luoroacetic acid was slowly added 
under ice-cooling and the mixture was stirred for 1 hour, Diisopropyl 
ether was added, and the resulting precipitate was filtered and dried, 
20 A small amount of water was added, the pH was adjusted to 4.5-5 with 
saturated sodium bicarbonate solution and the solution was subjected to 
HP-20 column chromatography using 80X aqueous acetonitrlle as an eluent. 
The fractions containing the desired prpduct were concentrated under the 
reduced pressure and freeze-dried to give 0.21g of the desired compound 
25 (78Z). - 

The NMR spectra of the, desired compound were the same as those of 
the compound prepared in Example 12. 
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Example 72 

Synthesiis of (6R,7R)-7-[(Z)-2-(2--aininothia2ol-4-yl)-2- 
Dethoxyiiniiioacetaiiido]-^3'-t ( l-aminb-l , 2 , 4-tria2ol-4-iuB) 
methyl ]-ceph-3-eB-4-carbbxy la tte 

By foiiowing the procedure in Exaimple 71 except that 6.34g(4]Disol) of 
l-amino-l,2.4^triazole was employed in place of 4-amino-l,2,4«triazole, 
there was obtained Ov63g of the desired compound (44%) . 

The NMR spectra of the desired coiipbuiid were the s^ime as those of 
the: compound prepared iri Example 13. 



'Example 73 = 

Synthesis of (6R;7R)-7^t(Z)^2^(2-aBinothi^^^ 

fflethoxyiiDinoapetafflido]-3-[ ( I^^ 

nethyn 

15 " By f 61 lowing the procedure in Ekafiipi e fl except thait 0, 34g(4mmoi ) of 
1-arainotetrazole was employed In place of 4*-arain6-iy2,4--triazoie, there 
was obtained 0.6g of the desired compound (41%) . 

.; The -NMR spectra of the desired compound were the same as those of 
the compound prepared in Ex 

20 ; ■ ^ 

Example 74 

Synthesis of (6R;7R>-7-[(Z)-2-(2--aminothia2ol-4-yl>-2- 
methoxy iminoacetam idb] -3-£ ( 2-ami no-^1 ,2 .3 , 4-tetrahydrbi soquinol in- 
2-iijUa) methyl 1 -Tceph-3--emM-car boxy la ter 
25 Ii> 6ml of dry dichLoromethane was suspended 0.59g(i.3mBiol) of (6R, 

7R ) -7- E ( Z) -2- ( 2-am Inoth i azo r-4-y 1 ) -2~me thoxy i mi hoa 

acetoxymethyl-cei>h-3-em--4~carboxylic acid, 1.21ml (6. Smmbl) of K\0- 
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bistrlBethylsilyl trlf luoroacetamide was added thereto under gaseous 
nitrogen atmosphere and the mixture was stirred at roon temperature for 
1 hour. 0.5«I(3.5amol) of iodotrlaethylsilane was added, and the 
resulting mixture was stirred at room temperature for 30 min. and 
5 concentrated under the reduced pressure. the residue was dissolved in 
6»1 of dry aoetonitrile. 0.9nl of dry tetrahydrofuran was added thereto 
and the mixture was stirred for 10 .in, 0.27g(2».ol) of 

2-aBino-1.2.3.4-tetrahydroisoquinoline, and 1ml of dry dichloromethane 
were added and the reaction mixture was stirred at room temperature for 
10 3 hours. After completion of reaction, 0.3bI. of water was added under 
cfooling. The resulting precipitate was fiitered; washed with a «ixed 
solvent of aoetonitrile and diethyl ether, dried and suspended in a 
small amount of water, after which the pH was. adjusted to 5-^6 with 
saturated sodium bicarbonate solution. Then, purification was effected 
: 15 ,by HP-20 (Mits^blshiX column chromatography using « aqueous ethandj as 
t. . .^^ The fractions containing the desired pi^bduct were 

concentrated under; the reduced pressure and freeze-drled to give 268mg 
of the diB^ired coiBpound<38X;. 

The NHR spectra , of , tH deHred coBpoundf were t^^ of 
2.9 compound prepared, in Exaaple 5. , 

£xaBp]<s 75 

Synthesis of (6R. 7R)-7r^[(Z)-2-(2-aBinothia2ol-4-yl>-2- 

?5 .;. ceph-37-eB-:4Tcarboxylate i 

By fpHowlng the procedure in Example 74 except that 0.27g{2mmol) of 
l-aminoindoiine was employed in Place of 2-amino-l. 2.3. 4-tetrahydro- 
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isoquixioline, there was obtained 0.23g of the desired compoujid(34%) . 

The NMR spectra of the desired conpouDd were the same as those of 
the conpound prepared in Exanpie 6. 

5 Example 78 

Synthesis of (6R. 7R)-7-[(2)-2--(2-ajninothia2ot--4-yl >«2- 
Dethoxyifliinaacetaaido]-3-[(l-aAiiiobenzotriazoI-3-ium) 
me thy J ] -ceph^3--^eB-r4--car boxy la te 
: In 6ml of: dry dichlbromethaiie was suspended 0«59g(i.3mmol) of (&R. 
.10 7R)-7-C(Z)-2-^-amin6thiazbl-4-yI)-2--methoxyiml 

. adetoxymethylTceph-3-em-4-carboxyIic aci 1.2lBl<6.5mnol) of N,0- 

bistrimethylsilyl trifl^^^ was added thereto under gaseous 

^. -iiiti^gen: ftfflosphere and the mixture was stirred at rt>6m temperature for 
-^^ ' ^1:^ hour. 0.5ml U;5mmol) of iodotrimiethylsil^he ^ was added, and the 

;3.5:3; reaction s^misrtur was stirred at irbom teiii^rature for 30 aln and 

... * 

r vPPnpe^fttrated, under i;lle^^^^^ The residue was dissolved in 

, 6nl of dry acetonitrile, a.Sml of dry tetrahydr^fiiran was added thereto 
and the mixture was stirred for 10 min. 0.296g(2.2miiiol> . of 1-amino- 
beiizotriazole alnd 3ml: of dry dlcMbromethanei were added and the reaction 

20 mixture was stirred at room temperature for 5 hours. After completion 
of reaction, 0.3m I of water was added under cooling. The resulting 
precipitate was filtered, washed with a mixed solvent of acetonitrile 
and diethyl ether, dried, suspended in a small amount of water and the 
pH was adjusted to 4-<-4.5 with saturated sodium bicarbonate 

25 solution. rPurif ication was effc?cted by HP-20 (Hitsubishi) column 

chromatography using iSX aqueous acetonitrile as an eluent. The 
fractions cdntalnliig the desired product were concentrated under the 
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10 



reduced pressure and freezo-dried to give 255»g of the desired co«pou„d 
(37X). 

The NMR spectra of the desired co.pou«d were the sa«e as those of 
the ooopound prepared In Exanple la. 

Example 77 

Synthesis of (6R. 7R)-7-[(2)^2-(2-a»l„othiaz6^-4-yl)-2- 
, "«thoxyininoacetamid63-3^r(lrajilnoben2inidazol-3-li^^ 
nethy J ] -ceph-3-eii-4-carbcxY 1 a te 

By following the procedure in Example 76 except that 0.29g(2.2a.ol) 
Of l-a«inoben2i«ldazole was enployed in Place of l-a,inobenzotriazole. 
there was obtained 0.29g of the desired conpound (42%). 

The NMR spectra of the desired compound were tHe same as those of 
the compound prepared in Example 19. 



15 



Exanple 78 , . 

Synthesis of (6R.7R)-7-t (2)-2-(2^a«lnothia2ol-4-yl)-2- 

Bethpxyi«inoaceta«ido]-3-C(l-aaino-lM.5,6-tetraAydr<ipyri«idin- 
3-ittm)Bethyl]-ceph-3-eB-4-carboxylate 
^° .^^ ^P^^^^i-^S the procedure in Example 76 except that 0.22g(2.2nmol) 

of l-amino-1.4.5.6-tetraI»ydropyrimidlne was employed In place of 
. l-a«inobenzptriazole, there was obtained 0.2g of the desired compound 
.... 

- ; The NMR spectra of the desired compound were the same is those of 

^f, ^''^ prepared in Example 21. 
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Preparation Exanple 7 

Synthesis of 4-netlioxybeii2yJ 7y8-(2-iiydroxybenzylideneamino) 
-3-cJi loroaletky 1 -eeph-3-eB-4-carboxy I ate 

In 50ml of nethanol was dissolved 4.05g(10inaol) of 4-metl,oxybenzyI 
5 7>9-a«lno.3-chloro»ethyl-ceph-3-e»-4-carboxylate hydrochloride. and 
1.28«I(12«»ol) of salicylaidehyde and 1.39«l(ip»moI) of trlethylaioine 
were added thereto. The reaction mixture was stirred for 5 hours. The 
resulting precipitate Was filtered, washed with SOml of methanol and 

dried to give 4. 26g of the desired compound (90X); 
10 NMR (OHSb^dtf . ^) 

3.7 Xd.2H,C-2). 3.77 (S.3H, OCHa) 
4.53 (s,2H>, 5.22. (s>2H) 
, 5,35 <d.. IH), 5.66 (d. IH). 6.85-^7.58 <«. 8H. ^fienyl) 
8.75 (s. IH) 



15 



Preparation Example 8 

Synthesis of 4-Bethoxybenzyl 7i9-(2-hydrOKyben2yiid6neamlno) 

-3-[(l-aminObenzotrla2ol--3-lum)methyl]-ceph-3-em-4-carboxylate 
iodide 



20 



To 50ml of acetone was added- 4. 73g(10mmol) of 4-«ieth6xy benzyl 7^- 

(2-hydroxyben2yUdeneamino)-3^hloromethyl-ceph-3-em-4-carboxylate 
prepared in iVeparat ion Example 7 and 1.6gll0.7mn61) of sodium iodide 
was added thereto. The mixture was stirred for 3 hours in the 
darkness, concentrated under the reduced pressure to remove acetone. 
25 The concentrate was dissolved In acetonltrile(4. 8ml) . and i.07mi (lOmmol) 
Of sallcyUld,hyde and 4.3s(30m.oi) of 1-aminobenzotriazole were added 
thereto and the mixture was stirred at 20-25-0 for 24 hours. To the 
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.Hc„d „„. , dU.<,propW ether (500.1, ^ dl.thW 

ether (500.1) was added to tile flltrat. Ti.. 

^ resuHJng precipitate wae 
fi itered ..d dried t, give 6.2.8 of the, desired co.p,„,d (90., 
NMR (DMSO-d«. a ) 

3.76 <s. 5H. 0CH3. C-2), 5.27 (s. 2H) 
5.43 (d. IH. C-6). 5.82 (d. IH. C-7) 
5.9 (q. 2H. C-3). 6.8;^7. 6 (». 811. phenyl) 
8.0-8.33 (a. 4H), 8.83 is. Ill) 



10 



Preparation Example 9 

°V-"»'*-'''=-3'l>>»-a.l«o-3-[(,^^«,^^^^^^ 

3-lu.,.eth).l J-«eph-3-e.-4-s»rb,xylate Iodide 
^° ^'-l 'OftonltrlU w„ .dded 7g<,0..„-,,). oMHi,i^^^^i^^, 

cepl.3-e.-.^.,,,^,.,, prepared 1„ the above PrePa^atlSii Exa.ple 

•• '"<' ">■' co.o..„droch,orlc eoid ..«a .low,, , added ther^W at 0~ 

5^. To the reaotioa .ixt^e v.a„add.d ,00.1 of IsopropW alcohol. ..d 

the rectlng precipitate w.a filtered and dried- to give si « the 

desired conpoujid (SOX). 

NMR (DMSO-d<$. S) 

3,74 (s. 5H, 0CH3.C-2). 5.23 (bs. 210 
5.4 (s. 2H. C-6. C-7). 5,95 (q„ 2H. Cr3) . 
6-8-^7.3 <B, 411. phenyj. 8.0--8.27 <«. 4H) 



25 



Preparation Exanple 10 

Synthesis of 4-«ethoxyben2yJ (6R.7R)-7-[(Z)-2-(2-a„inothiazol. 
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4-yl)-2^ethoxyl.l„o.oetamldo]-3-t(J-.,i„ob0MotrU2ol-3- 
iuii)iietlo'l]-oeph-3-eiH-oarlx)xyIate Iodide ■: 
To a »lrt„r. of Phosphorus oxychlorlde (l.ZM. ,2..I„ ^,„^, 
acetate w., added 2.2U(il«oI) of (W-*-,*^!;^,^,^^,,. 

5 2-..thoxyl,lho>cetio acid and the .l.ture u.s stirred at l^'ev: for 30 
.1". 1.12.I<12.„„„ Of further phosphorus o«,chioride ..s added „d 
the .ixture was stirred at 4^6X: for 30 .i,. 0. ,3.1 »3.,o. , of 
N.»-di..thyifOr.a.ide was idded and the .ixture was stirred tit the sa.e 
tcper^tur, for i hour. Thu. „ht.i.,d ,6,it,oi W added 'to! a solution 
10 Of 6.31g(i0..ol, Of 4-..thoxybenz,. 75-a»i„„-3-t(i-a.i„„he„zotrlazo.-3- 
lu.,..thyI,-oeph-3-e.-4-carh„xWate iodide piipar^d in f Prep«-atl,„ 
. |xa,ple ^a,d a4...,(eo..ol) Of K.O-tlstritohyl,i,„cet,.ide: i„ 40.I of 
«h,l acetate at -Ib^SX: andHhe Mxtiu^i, V«s^stl??^d atf^JX: for 30 
^ ^'' "•''"O" solution were added'iodSl 'if 'S^^^^ 
15,,,??.. ?f ,-»t«,;«.d.th., p« "« .dJurted t<i '^Cy Vili, 

The. orj«,ic ,a«r «.s dried *.ver aiub^^s ^..j-'^'^^,^^ 
ooncentrated under the, reduced pressure ' aid S<>0.1 of diisopropyl ether 
. was ^''''•d- . The resulting precipitate Wis -firte^^ 

20 KMR (HMS0-d6. 5-) - ■^■■f^.-i^^.. . ■ : 

3.28-3.85 <». 5H. C-2. OCH3). 3.9 <s, 3H, OCH3) 
5.1 (d. 1H>. 5.27 (bs, 2H>. 5.6-6.0 (a. 3H) 
6.8—7.3 (Hi, 5H. phenyl, thiazoJe-H) 
8.0—8.3 (a, 4H) ., 
25 : " 

ExanpJe ?B 

Synthesis of (6R.7R)-7-[ (Z,-2-C2-aai^6tJa 
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-ii.ethoxyi„i„oaoeta»ido]-3-[{l-a„i^obei,zotria2oJ-3-Ju») 
iDethyJl-ceph-3-ein-4-carboxylate 

To a .ixture of trlf ,„oro.c,tic .old ,15.1, .„d ,„lsoie ,7.5.,) 
7.H <10..o„ or 4-.,Uoxy.,„zH <eR.7R,-7-Ca,-s-,a-..l„othUzo, 
5 -'-'">-2-«tto«l.l„„.oet..,doJ-3-t<,-„,„ot,„,„,^,„„,.3.^^_^_^^^^^^^_ 
ce,h-3-e.-.-o...ox.,«e Iodide p..p..ed 1„ Prep...Uo„^.pU 10 ..d 
th, .lxe.re ,u...d 35r .or . .o.„. _ 
c„„o.„t„tod .„de, the roduoed p.e««™ „d .dded to 500.1 o/dl.tH„ 
euer. Tl,. re.ultl.« ...olplfte we. niU^d. wt,. .dded thereto 
«d the pH w.. .dju.t.d to 4-4.5. P„H«catlo„ ejected h. »-3o 
ool„,„ ohro«,togr.phv usl»g l« .,„eo„s eth.„„i .„ 
fractions oont.l„l., the de.lred product o„«6e„tr.ted under the 

,. , _red„ced p,e,.„re and f roe^,.dr,ed. to glv. 3.9. of tfe di.ii^ co.p.„„d 

IS, . --"red co.p6.hd were t.b s..e Wth of 

the oofipouhtf prepared In Ex..ple 18. 

Preparatloji Exanple 11 

V-.- "'^ '^-?l"-»'t,l-„iy,ohe«otrl.3o,-,-l.„.ethW]-c,p„- 

3-€n-4-carboxylate 

I» p .ixture of trlfl„oro.cetlc .old ,15.1, .„d e„leo., <7.5.„ 
dl»oived 6.?„io.,on Of 4-..thox.he„.„ 7^ -a.lho-3-[<l-...Wbenz„- 
trl„o,-3-l„.,.eth,„-ceph-3-e.-4-o.rhox,l.te Iodide <.d the solution 
, ..c .tlrred at 30-35X for 4 hour.. l»e r,.oti«„ .oiutlcn 
25 cohcehtrated unde, the reduced presaure. 500., of dlUopropy, ether 

added. ..d the re.ulti:„g pr.oiplt.te was filtered .hd dried. lo th, 
solid was added, water a^ P.rlfl„.tlo. was eff^^ted by „P-30 oo.u.„ 
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chromatography using 15% aqueous ethaDoi as an eluent. The fractions 
containing the desired product were concentrated under the reduced 
pressure and freeze-dried to give 2.6g of the desired conpound (75%). 
NMR (DMSa-d6, &) 
5 3.7 (B, 2H, C-2), 5.2 (ra. 2H; C-6, C-7) 

6.0 (q, 2H, C-3), 7.9—8.4 (a, 4H) ' 

Exanple.80. 

Syntiesis <6f. <6R. 7R)-7-[<Z^>-2-{2-aiftlnothiazol-4-yl)-2- 
10 "e*^«^ini»<»cetaBldo]-3-[a-aBinoben26triazol-3-ium) 
ae thy lI-ceph-3r-ein-4-carboxy late 

To a . mixture of phosphorus oxychlorlde m^^ and ethyl 

, , acetate(40ffll) was added 2.21g<llffl«ol) of (Zl-^Z-^iZ^alrioiK^^^^A-yiy-Z- 

aethoxyialnoacetic acid and the mixture was stirfed at 2^6-G for 30 
,15 «ln. Further 1.21al(12a«ol) of phosphorus oxychlb^ide was added and 
the resulting mixture was stirred at 4-6'C f6r^b min. To the 
reaction solution was added 0.93mI(12mBoI) of N.N-dimethylformamide and 
the mixture was stirred at the same temperature fbr 1 hour. 

In 40al cf ethyl acetate were dissolved 3.5B(10iiiiBol) of 7/3-amino-3- 
20 C(l-aBlnoben2btrlaz61-3-iujn)methyl]-ceph-3-em^^ia^bbxylat^^ prepared in 
Preparation Example 11 and 14,8ml (eOminol) of N.O-bistrimethylsilyl- 
acetaaide. the solution prepared in the above was slowly added thereto 
at -10— 5X: and the mixture was stirred at -5TC for 30 min. After 
confirming the completion of reaction, idml of methanol wa^ added and 
25 the solution V4S cpncentrated under the reduced pressure. To the 
residue was added water, the pH was adjusted to 4-^4.5 and purification 
was effected by JIP-20 column chrbaatography using 12X aqueous ethanol as 
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po.oe.tr.t.d under „d„oed pro^sur, ..d f„e«-dMed to .ive 3,7e of 
the desired coapouiid(70%) . 

The «„R spectr. of the de»ir,d oo.po„,d Wie the 
5 the conpoiuid obtained in Exanple 18. 

Preparation ExanpJe 12 

Synthesis of 4-i.ethoxyboiizy] (6R,7R)-7-[(z)-2- 

(2-trityla.inothla2ol-4-yl)-2-.ethoxyi»lnoaceta«ido]-3- 
10 f<l-«»inol>enzotria2ol-3-lQ.).ethyl3-ceph-3-e«-4- 
carboxylate iodide 

in 15., Of dichioro..tha„e w. «.«Pehd*d o. 83i<3..ol, of phoepho™. 
Pe.t»ch,orlde a»d the s«pe..,on w.. 006M to ^sSt. 1.2g,S.5«o„ of 
a)-2-(2-trtt),l„l^thl.zolM-yr,-2.„th6m«^^^^^^^ ».dro=h,„- 
15 ride w-^ added slow., .«d the 'i=ct.r^ ui, Mr^ ^ Cii^^i^^ , 
-or- ..63,<3.„..o., Of , 4-.et„o.,^„i,r 7i'-;;i;,o-3-r<.- 
..lno^„,„tri„ol-3-i„.,.,thxl)-cep»-3-e.^^.rhoxiUu Iodide obtelned 
the above Pre,„»tlo, Ex..ple , .aded t« io., of ecetohitrlle 
^ 2.22„(9..„1, Of N.O-hl«rl.,thH,aH .oet..lde wee .ddW thereto a.d 
the ,lKt.re was .tlrred .t .0~»« for 1.5 hoer.. To thu reectloh 
solutlo. was Slowly «dded the solution obtUned Ih the above « -30- 
-25t:, the .ixure was stirred at -20~-I5-C for lis hour. .»d 20.1 of 
water a»d 40.1 ,f ethyl acet.te,were added. tte or^iaio i.yer was 
V"hed with saturated sodlu.. hic.rbo..te solutlah „d with saturated 
25 brlue. The orgaulo layer was dried over' anhydrous sodiua sulfate and 
the solid was filtered off. The filtrate was ccnoentrated under the 
reduoed Pressure, and dlohlor6.etl..ne end diethyl ether were added 
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The resulting precipitate was filtered and dried to give l.eSg of the 
desired coBppujid(60%). 
NMR (DMSO-dtf, &) 

3.6-^3.8 («, 2H, C-2). 3.83 (s, 3H) 
3.87 (s, 3H). 5.13 (d, IH) . 5.3 (bs, 2H) 
5.8~6.1 (n, 3H), 6.87 (s, IH, thiazole-H) 
6.9— 7.5 (m, 19H), 7.6— 7.9 (b, 4H> 

Exaaple 81.. 

Synthesis of (6R. 7R)-7-r(Z)-2-(2-ainihothia261-4-yl 

nethoxyiiDiji6acetamidol-3-[(l-aBliiobeii2otria2ol-3-iuin) 
oethj^l ]Hic>pli-3-eB-4r^ 

To l.OgClBBoU of 4-Bethoxybeii2yI. (6^^^ 
thia3pl-4-yl)-2r^ethox^^^^ 

15 .«ethyi;j-ceph-3-^„-4.dar^^^ I>ret*ared in th^ abbve Preparation 

ExaBpie 12 were added 2b 1 of trifluoroacetic acid and 1»1 of anisole. 
the mixture was stirred, at tSr^20^ for 2 hours and concentrated under 
the reduced pressure to remove t Dlisbpropyl ether 

was added, the resultl?ig precipitate was filtered alitl dissdrved in 5b1 
20 of methanol. The insoluble waa f^^^^^^^ off find the filtrate was 
concentrated under the reduced pressure. : A saall amount of water was 
added to the residue, the pH was adjusted to 4-4.5 and purification was 
effected by HP.20 coluiBn.phroBatography using 12X aqueous ethahol as an 
eluent. the fraptlons containing the desired cojopound. were 

25 concentrated undeir ^^^^^^^r^ pressure and freeze-dried to give 0.4g of 

the desired conpotindi; 75%). 

The NMR spectra of the desired compound were the saae as those of 
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the compound obUlned In Exnaple 18. 

Preparation Exanple 13 

Synthesis of diphenylaethyl (6R.7R)-7-C(2)-2- 

5 /2-trltylaninpthla2ol-4.yl)-2-„othoxyl«lnoacota«ldoJ-3- 

C(4-aBxno-l,2.4-trla2pl-2^iuB)aethyrj-ceph-3-eBM- 
carboxyiate iodide 

By following the procedure , in Preparation . Exa.p,e 12 except that 
1.62g(2.75«.ol) o^iP^'Wll-ethyV 
10 iun)«ethylJ-ceph-3-e«-4^arbpxylate iodide was e.ployed i„ p,aco of 
4-.ethoxybe„zyl 7^-a«ino-3-t(l-a„inobenzotriazoI-.3-iu„)„ethylJ-ceph-3- 
e.-4-oarboxylate iodide, there was pbtained 1.78g of the desired 
conpound (70X). 
NMR (DMS0-d6, 
15 3.4-W3.6 (B. 2H), 3.78 (s,3H) 

5.2 (d. 110. 5.5-N-5.9 (b. 3H) 
6.8 (s, IH). 7.1 (s. IH) 

7.1—7.6 (jB. 25H>. 8..ii, 9.3 (s. s. 2H) 
Example 82 

,20 Synthesis of (6R.7R)-7rr(2)-.2^(2-a«inom^ 

«ethoxyiBlnoaceta«ido]r3-C(4-a«in<>-l.2.4-triazol-2-ium) 
Methyl i -ceph-3~eB-4-carboxy late 

By following t|,e procedure in Exa^^ 
the coBpound prepared in tl,e above Preparation Exa-ple 13 was e»ployed. 
25 there was obtained 0.37g of the desired coBpound(78X>. 

The NMR^ spectra of the desired compound were the sa«e as those of 
the compound obtained in Example 12. 
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Example 63 

Synthesis; of (6R, 7R)-7-[ (Z)-2-(5-amiiio-l . 2. 4-thiadiazol-3- 
yl >-2-carboxymethoxy lniinoacetaBldol-3r-C ( 1-aninobenzotriazo 1 - 
3-iun)iiethy 1 ] -ceph-3-eiD'-4-carboxy 1 a te 
5 By foil6wing the procedure In Exanple 60 except that O.Sgdninol) of 

(6R. 7R)-7-C(Z)-2^(S-aaino-'l, 2,4-thiadia2ol-3-yl )-2-carboxynethoxyiiBlno- 
acetaBido]-3-acetoxymethyl-ceph-3-e«-4-carboxyIic acid was employed in 
Place of (6R.7R)-7-C(Z)-2-(2-amiii6thla2ol-4-yl)-2^arboxymethoxyliDino- 
acetamidoa-3^adetoxymethyl-oeph-3-e«--4-barboxylic acid, there was 
10 obtained a. 15g of the desired coinpound(26X). 
. MS(FABi M*,l) = 575 

NHR(DMS0^d6 + 20X DCI, ^) 

3.8—4.0 (m. 2H). 4.73 (s. 2H) 
5.1— 5.52 (n, 311). 5.82 (d, IH) 
15 7.5~8.2 (b, 4H) 

Exanple 84 j 

Synthesis of <««. 7R)-7-E(Z)-2-(5-a«ino-l/2.4-thiad^a2ol-3- 
yl ) -2-(2-carbbxyprop^2-oxyimino)acetanido]-3-[ (1- 
20 «ni^nobenzotrla2oI-3^iuB)Bethyl)-ceph-3-eii-4-carb^^^ 

By following the procedure in Example 49 except that 0.57g 
(1.09Bmoi) of (6R.7R)-7-C(Z)-2-<5-anino^i,2.4-thiadiazol-3-yl)-2-(2- 
carbpxyprop-2H>xi^lalrio)acetamidol-3-acetoxyi»ethylHjeph-3-^ 
acid was employed. th6i:e was obtained 0;l2g of the desired coapoand 
25 (20X). - 

HS{FAB, M+l) =603 
NMR(DHSO-d« + 20X DCl . ^^ 
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1.3 (d. 6If). 3.86^4.1 (b, 2JI) 
5.05—5.55 (m, 3H), 5.8 (d. IH> 
7.5—8.1 (a, 4H) 

5 Exaaple 85 

Syi^thesis of (6R.7R)-7-r(Z)-2-(5-a«i„o-1.2.4-.thiadia;=^^ 

yJ)-2-Bethoxyi»i„oaceta«ldoJ-3-t(i-aBlnobenzotrla2oi-3- 
i un) n^thyj J:-r,ceph-T3-^eB-4-carboxy late 

In a aixture of acetonltrile (Iml) ahd Wat^r (l.s™!) was dissolved 
10 0,67g(S.«ol) p^ Iitluu. iodide a»d't^^^^ solution „a. heated to 85-67X:. 
Q.24g(l.8fl»ol) of. l-anlnobenzotriazole and 0.46g(lii,»bl) of {6R.7R)-7- 
C <2)-2-( 5-aai„o-l , 2. 4.thiadlazol^3-y 1 )-2^.ethoxyl«lnc^^^^^ 
aoetoxy-etl,yl-ceph-3-e«-4-oarboxylio acid were ixJded aiid the ..ixture was 
stirred at 70t: for 1 hour while adjusting its pif tbisVi^f:!: After- 
15 ooapletion of reaction, the reaotion solution was cooled to Voo- 
te«perature and stirred for 30 .in „],ile adjusting thi^ pH to with 
3N hydrochlorio acid. The insolable was filtered off. the filtrate was 
concentrated under the raduoed pressure and subjected to coiu«„ 
chro«ato6raphy over -aluminium oxide and over silica geJ using 80X 
20 a,u„eous .cetpnitrli. as^rn eluent. The fractions were concentrated 
under, the reduced pressure, dissolved in a small amount of water and 
purified by HP-20(Mitsubishi) . colu.n chromatography using 15% aqueous 
ethanol as an .eluent. The fractlbhs containing the desired product 
, were cpn^^^^^^^ under the reduced pressure and freeze-dried to give 

25 0.146 of the desired Poapound in a pale yellowish white amorphous form 
(26.4"X). 

MS(FAB, H+1) =531 
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NMR(DMS0-d6 20X DCl. d) 

3.8—4.0 (111, 2H). 4.05 <s. 3H) 
5.1— 5.6 (m, 3H), 5.85 (d, IH) 
7.6—8.1 (n. 4H) 

5 

Example 86 

Syjithesis of <61l. 7R)-7-[ (Z)^2-(5-aBino-rl . 2. 4-thladia20l-3- 
yl )-2-aethoxyiiniiioaoetiUBido]-3-C (l-aarinobenziiBldaaol-a-- 
lua)BethyIJ-|<:eph-3^n-4r-carboxyiate 
10 % fpHowijig the procedure in Exanple 85 except 

of l-aminpbenzlmldazole was enployed in pla[ce of l-amlnobenzotriazole, 

MS (FAB, M+1) =? 530 ■ 
NHR(DHSO-d«. e^) 
15 3.^—3,7 (m, 2H), 3.8 (s, 311) 

5,05 (d, IH), 5-4-—5.8S (m, 3H) 
7.5— 8.5 <B, 4H), 10.1 (s. lH) , 

Example 87 

20 Synthesis of t6R.7R)-7-.[ (Z>-2-(5-aiiino^l, 2, 4-m^^ 

yl)-^l-methopiminoacetaBldo]-3-r[{i-amino-l, 2, 4-tria26I-4- 
Iub) methyl] -ceph-3-(Bm-4-carbpxy 1 ate 

By following: the procedure in Exaaple 85 except that O. ISgM.amnol) 
of l-aain9-l,2,4-triaz5jile was eaployed In place of l^aninohenzoti-iazole, 
25 was 9btaliied 0.14g of ^^ t^^ 

HS(FAB. M+1) s 481 
NMR(DHS0-d6 + 2pX DCl. iJ) 
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3.25-3.7 (m, 2H), 3.8 (s, 311) 
5.1-^5.3 (m, 3HJ, 5,6 (d. IH) 
8.7, 9.7 (s.s, 2H) 

Exanple 88 

Synthesis of (6R.7R)-7-£(Z)-2-(2-ai.lnpthla^ 

»ethoxyi«,inoacetamidoJ-3-[(l-aiili,obeii3otrlazol-3-lui>) 
Bethyl ] -oeph-3-e«-4-carboxylate sulfate 

In 4al of water was dissolved 0. 5g(0. OSmmol) of ^6R.7l^>-7-[(z)-2- 
( 2-aBinothla2o 1 -4-y 1 ) -2-«ethoxyiB inoacetam idoj -3-t ( l-a«i„^^ 
3-iu„)„ethylJ-ceph-3-ei»-4-carboxyJate prepared in Bca«ple 18, the 
solution was cooled to 5'C and the pH was adjusted to l-vl.5 with 3M 
sulfuric apld, : After stirring at the same te«p^ture for 1 hour. 10.J 
of Isopropyl alcohol was added and the mixture was stirred at 0-5-C for 
15 4 hours. The resulting precipitate was filtered, washed With iso^^pyl 
alcohol and diethyl ether and dMed tb live o;54g^^^ p^^^ desired 
coBpound in a for" q>f whit^ crystalline solid (91<K- ^ ' ■ 
n.P. = 176'G~ (deconp.) 
MS (FAB, M+1) =628 
20 NMR (DMSO^tf, 9} 

3.51 (q. 2H. C-2), 3.83 Cs. 3H. OCH3) 
5.2 (d, IH). 5.4-^5.94 (B. 3H) 
6.74 (s,lH. thiazoJe-M) 
8.02—8.52 (b, 6H). 9.6 (d, IH) 
25 ' 
ExaapJe 89 

Synthesis of <6R. 7R)-7-[(Z)-2-(2-aninothia261-4-yI 1-2- 
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oethoxyiffli j»oaoetamldo]-3-[ (4-a«ino-l , 2, 4-triazbl -2-ium) 
methyl ]-ceph-3-em-4-carbo«' late sulfate 

By following the procedure in Exanple 88 except that O. 2g(0. 42amoI) 
(6R.7R)-7-[(Z)-2-(2-aalnothiazol-4-yl)-2-methoxyiai„oacetainido]-3- 
5 t(4-amino-1.2.4-triazol-2-luin)Bethyl]-ceph-3-ea-4-carboxylate prepared 
in Exanple 12 yas employed in place of (6R.7R)-7[(Z)-2-(2-aminothia2ol- 
4-yl)-2-^ethoxyi«inoacetaBido]-3-[(l-a»inoben2otriaz6l-3-iu^ 
ceph-3-e.-4-oarbpxylate. there was obtained 0. 22g of the desired 
coBipouiid- < 91 . 3X) i 
IQ NMR (DMSp-dfi, 

3.5 (m. an. G-2>, 3.83 (s, 3Hi OCH3) 
? (d; iH, :C-6) . 5.4r-5.85 (a, 3Hi C-7. C-3) 

6,75 C^, lH. .thla2ole-.H). 8.76, sisi (s. i. 2tt. triazole) - 



15 Exanple. 90 

Synthesis or,<6R, 7R)-7-.C(Z)-2-(2-^in6tK 
methoxyiBinoacetanido]-3-C(lrii«inbbehziiBida2ol-3-ii^B) 
methyl ]-ceph-3-ein-4-carboxy late sulfate 

By following the procedure in Example 88 except that 0.2Sg(0.47«n,ol) 
20 of <6R.7R)-7^C(Z>-2-(2-aBinothiazol-4-yl)-2-„ethoxyl«lnoacetaB 

C(l-aninobenzimidazol-3-iui,)Bethyll^eph^3-e»-4-carboxyl Prepared in 
Exanple 19 was employed in place of (6R.7R)-7-r(Z)-2-(2-aminothiazol-4- 

yl>-2-metho«ri„i»oacetanido]-3-[(lraBinobe»zotria2ol-3-l„„)methyl]-ceph- 
3-e«-4>carboxylate. there was obtained 0.26g of the desired compound 
25 (88%). 

NMR (DMSO-dd, 3-) 

3.3— 3.6 (a. 2H. 3;81 (s. 3H. OCH3) 
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5.08 (d. IH. C-6). 5.5-5.9 (n. 3H. C-7. C-3> 

6.76 <s. IH. thiazole-H). 7,5-^8.4 4H., phenyl) 
10.1 (s.lH, inidazole) 

5 Exanple 91 

Synthesis of (6R.7R)-7-t(Z>-2-(2-an^^^^^^ 

nethoxyi«lnoacetaBido]-3-[(i-a»l„obei,zotrl ^ 
■ethyl J-ceph-3-eB-4-carboxylate Baleafee 
In 1.5«1 water was dissolved 0.15g(0.28Baol> of: (6R^^ 
10 2-(2-a«i«othiazol.4-yl )-2-«ethoxyi.l„papetauidoJ.3.[( i.a«i„^^^ 

-3-iu«)„ethyl]-ceph-3-e.-4-carboxylate prepared, in- Exa*i*le 1«. the 
solution was cooled to S-^lOt:. 0.034g(0.29«ol) of Wlelc acid was 
added thereto aBd the .Ixture; was stirred, at 5^ for 2 l.ours. a 
-ixture Of isopropyl alcohol (12.1), and diethyl ether(3«i:) was added and 
15 the resulting fixture was stirred at O-St: Sor ,5 hour^ the resumng 
precipitate was filtered, washed with diethyl ether and dried to give 
o.isg of the desired compound in a for» of white crystalline solid 
(822). 

«-P. = 136*C->«- (decoap.) 
20 NMR (DMSO-d«, a) 

3.55 (q, 2H,C-2), 3.85 (s. 3H.0CH3> 
5.1? (d. IH), 5.4— 5.96 (b, 3H) 

6-06 (s. 2H), 6.75 (s. IH. thlazole-H). 8.03-8.48 («. 6H) 

25 ■ 
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Exanple 92 

Synthesis of (6R.7R)-7-C(Z)-2-(5-amlno-l. 2, 4-thiadia2ol-3- 
yl )-2-BethoxyiBinoacetamido]-3-[ (l-amiiiobeji2otria2ol-3-iun) 
methyl l-ceph^3-em-4-carboxy I ate sulfate 
5 By following the procedure in Exaiaple 88 except that 0.5g(0. 94«ool) 

of (6R, 7R)-7-[(Z)-2-(5-amino-l. 2. 4-thiidizaol-3-yI)-2-aethoxyiBinoac6t- 

aBldo]-3-C ( l-Minoheiiizotria2<>l-3-iuB)Beti^^^^ 

prepared in Exaiiple 85 was eaiployed in place of (6R, 7R)-7-[(Z)-2-(2- 
aninothi»azo!-4-yl)-^-2^BethoxyiBrrioacetaBido]-3-[(l-aminobenz 
10 iuB)Bethyl ]-:ceph-3-eiD-4-«arboxyiate. there was obtained 0. 51g of the 
desii^ed/COBpouiid (fiSX).- 
NHR (DMSO-d«, ff) 

3k75~4.0r(B, 2H); 4.03 (sv 3H) b- 
£t.l5 (d, IH), 5.45-'S^9 (a, 3H) 
15 7.7—8.05 (b, 4H") > r 
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What we cJain Is: 

1. A coBpound of the fprnuJa (J> 



0 



II 




coo- 



(I> 



10 



15 



or 



wherein, 

Ri represents a C,-C4 alkyl group 
- COOR. wherein. R. and Ra. independently, represent hydrogen or a 

C.^Ca alkyl group and R. represents hydrogen or a C,-^C. alkyl group: 
Ri. represents hydrogen or an anlno-protecting group; . 
Q represents CH or N; and ' 



the fornula 



represents a saturated or unsaturated 



- heterocyclic group which contains 1 to ,4 nitrogen aW of which one is 
substituted With an a.ln^ group to for, quaternary a..o„iu„. and oxygen 
or sulfur, or a fused h^terpcyc I io group thereof formed together with a 
substituted or unsubstltuted benzene or an optional heterocyclic group, 
and is the group selected fron the group conprlsing: 
l-a«inopyrrolidiniu« aethyl. l-a«inopiperidiniu« aethyl. 
( 4TaBinoaorpho 1 iij-4-i UB) Be thy 1 . 

( 1-aaino-l . 2.3, 6-tetrahydropyrldinluB)Bethyl , 
(lr-a«iho-3-pyrroiin-l-iuB)aethyl, 
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1-aninolndolliiiua nethyl. 
l-aninopyrrollum methyl, 
1-auinolndolluiB nethyl, 
(l-amiijo-4-hydrbxypiperidlniura)methyl, 

5 (2-aalno-1.2,3,4-tetrahydroisoquinolin-2-iu.ii)nethyl. 

( 1-amlno-l-methy l-4-plpera2iiilutt) Bethyl , 

(4-ajBino-l ,2, 4-triazol-^2-i un) nethyl , 

(l-amino-l, 2, 3-triazol-3-lun>aethy I , 

(1-aninoJ-l, 2, 4-^jkriazoi-4-luiB)nethyl , 
10 (l~aBiiiobejizotrla2oI-3-iun)niethyl, 
(l-aminobejiziiBldazol-3-iuBi)aethyl, 
(I-aminoiaieiaiol^3-tua)Bethyl . 
(l-aiBlnopyrazoi-r2-iuin)Bethyl, 
(l-aBlnbtetrazblr-4-iun) oethy 1 , 

15 (l-a»ljio-l,4,5,6-tetrahydropyrlaidin-3-lum)aethyl and 
(l-ajiiinoinda2ol-2-iun)aethyl , 

and a pharaaceutical ly aooeptable salt thereof. 

2. The conpound according to Claia l.-'whferein Ri is aethyl . -CHzCOOH 
CH3 

20 " i " COOH; Ri« is hydrogen; Q CH or N : and 

CH3 ■ . ' 




25 



a-lnopyrrolidinluB ae^thyl . and ia phafaioeiitical ly acceptable salt 
thereof. ' 

3. The conpound according to CUia 1, wherein R, is methyl, -CHaCOOH 

" '^^^^ • hydrogen; Q is CH or Hi and 

(2-aBlno-1.2.3;4.4etrahydroisoquinolin-2-iun)aethyl. and a pharaaceutl- 
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cally acceptable salt thereof. 

4. The coupound accordine tn ri.im i i 

coraing to Claim 1. wherein R, is methyl , -CH2COOH 

CH3 

or - 1^ COOH ; R,. i, hydrogen : Q is CH or N; and 




5 

is (l-a-ino-l-„ethyl-4-piperaziniu.)„ethyl. and a phar.aceuticai ly 
acceptable salt thereof. 



5. Tl.e ooapound according to Clai„ 1. „,ereln R, is .ethyl. -CH.COOH 
CH3 

or - h- COOH : R.. is hydrogen : Q is CH or N: and 
10 CHa 




is <4-»lno-1.2,,-trl«oi-2-i„.,.etl.y,. „d . ,.lu.™c.„tloa,l, 
acceptable salt thereof. 

6. The co.pou„d according to Clal. i. Wherein 1, „ethyl. -CH^COOH 
CH3 

'"^ ' hs •* 

is (I-amino-l,2.3.trlazoI-3-iu„,.ethyl. and a pharmaceutical ly 
acceptable salt thereof. 

7. The compound according to Clai„ 1. wherein R,l. methyl. -CflaCOOH 

20 

" 1.^ ' hydrogen ; Q is CH or N; and 

CHa 

is <l-a«ino-i.2.4-triazol-4.ium).ethyl. and a pharmaceutical ly 

acceptable sia It thereof. 

The compound according to Claim 1. wherein R, is methyl. -CHaCOOH 
or COOH ; R,. is liydrogen i Q is Cil or N; and 
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1« (l-««i«ol,c„zutria.«l-3-lu,o)..oti.y,. « ..U.r„«coutl.«i,y a.«c,. table 

salt thereof. 

9. The compound acoording Claim 1. whereih lo « -i-i i 

^« X, wjierein, Rt is metliyj, -CH2COOH or 

- ' hydrogen ; Q Is CH and N ; and 




(l-aininDbenzlttldazol-3-iun) methyl ^ wi 

aun;meti«yl, and a pharmaceutical ly acceptable 

salt thereof.. 

10. The co»pou„d according to ^„y one of CJai„s 1 to 9. tJ,e 
Phar„aceutical ly acceptable salt is hydrochloride, sulfate or .aleate. 

11. A process for preparing the expounds of the formula (I); 



0 

II H 




wherein, 

Ri represents a Ci — C4 al ky 1 group or 

20 _ 



CI) 



^- COOR. wherein, R, and R3. independently, represent hydrogen or a 

Ct^Ca alkyl group and R. represents hydrogen or a^ C,-^C. allcyl group; 
Ri. represents hydrogen or an attino-protecting group; . 
Q represents CH or N; and 



25 



the fornula 




reprfesents a saturated or unsaturated 
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...St. .e. .U. ,,,,, ^^^^^^ 

o. ....... , ,,,,, ^^^^^ ^^^^^^^ ^^^^^^ 

-t... o. ^„ ^^^^^^^^ • 

5 ^= the groMp selected froa trhe group comprising: 

l-a.i„opyrrolldl„lu„ „ethy,. l-a.l.oplperldl.l„a .ethyl. 
(4-aiDlnojDorphoI in-4-iuB)aethyl . 

(l-aaino-l , 2. 3. 6-tetrahydropyrldiniu.)»ethyl . 
I l-aBino-3-pyrroi ii,-i-iuB)Bethy 1 , 
10 l^aBlnoindollniiui nethyj, 
l-anlnopyrrollun aethyl, 
1-aninoindoJlua nethyl, 

(l-a«ilno-4-hydroxyplperldiniUB)«ethyI. 

(2-aBi„o-l.2.3.4-fcetrahydrolsoqui„oli„.2^^^ ' 
15 (l-"»l«o-l^«.ethyl-4-plper«:l„lu.)BethyI. , 
C4-aiBlno-1.2.4-trlazol-2-iuii)Bethyl, 
(I-aiDlno-1.2.3-tria2oI-3-iua>„ethyl. 
( l-amino-l . 2. 4-.trla2oJ-4-iua) aethyl . 
(l-amJnobejizotria2oI-3-iui^)Bethyl. 
20 (l-aBljiobeji2imlda2o]-3-luB)BethyI. 
{l-aalnoiBida2ol-3-luB>Bethyl, 
tl-aBlnopyra2oi-2-lun)nethyl , 
(l-aininotetrazol-4-iuB>Bethyl, 
(l-a«i„o.l.4.5.6-tetrahydropyrlBldl^^^^^ 
25 ti-anlnbiiida2ol-2-iuB)Bethyl, 

the cofflpoiujds Of the formula (II) 
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(II) 



wherein, v 

Bi represents hydrogen or a carbbjcy J -protect ing group ; 
10 q is an Integer of 0 or 1; 

the dotted 1 ine neans ceph-2-e«. or ceph-3-em boapound: and 



the fornula 




is the same as defined 



15 above, with the conpounds of the fomula (ill); 



20 



•C-C-OH 



(III) 



wherein. 

Rt. Ri- And Q arte the sane as defined above, or an acylated 
25 derivative thereof to give the compounds of the formula (IV); 



BHSixxax <wO _8aooe8iAij^ 
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0 




COOBi 



(lY) 



wherein. 



10 



15 



Ri. Ri«, Bi. Q, q, the dotted line and the fornula /^^^^ 

are the sane as defined above, and reaoving the protecting groups. 
12. A process for preparing the conpouiids of the fornulad); 



0 



-N 




COO" 



(I) 



wherein, 

20 R, represents a C1-WC4 a Iky 1 group or 

- C - COOR4 wherein, JI2 and R3, independently, represent hydrogen 



or a 



Ci— C3 alkyl group and R4 represents hydrogen or a C»-^C4 alkyl group; 
Ri« represents hydrogen or an anino-protecting group: 
Q represents CH or N; and 



the fornuJa 



represents a saturated or unsaturated 
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heterocyclic group which contains 1 to 4 nitrogen atoms of which one is 
substituted with an amino group to forn quaternary ammonium, and oxygen 
or sulfur, or a fused heterocyclic group thereof formed together with a 
substituted or unsabstituted benzene or an optional heterocyclic group, 
5 and is the group selected from the group comprising: 

l-aminopyrrolidlniun methyl, l*aminopiperidinium methyl, 
(4-aminpmorphplin-^-ium)methyl , 

(l-amino"l, 2,3v6-tetrahydropyridinium)methyl , 
\ C l-amino-3-pyrrolin-l-ium) methyl , 
10 1-aminoindol iniujii methyl, 

1 ^am ihbpyrro I ium methyl, 

i-aminoixidoliuA methyl, ^ 

( l-amlno-4-hydroxypiper 1 di nium) methy 1 , 

(2-amino-l , 2# 3,4-;tetrahydroisoquinoI in-2-ium)methy 1 . 
15 (l-amlno-l-methyl-4-piperazinium)methyl, ' 

(4-amino-l , 2. 4-triaizol-2-ium)methyl , 

(l-amino-l,2,3--trlazol-3-iura)methyl, * 

( 1-amino-l , 2, 4-trlazo J-4-ium)methy 1 , 

(l-aminobenzotriazol -3-1 urn) methyl, 
20 (l-aminobenzimidazol-3-ium)methyi, 

(l-aminoifflidazol-3-i urn) methyl, 

(i-aminop3a?azol-2-ium)methyl , 
( 1-aminotetrazol -4-i urn) methy 1 , 

(l-amino-l,4.5,6-tetrahydropyrimidin-3-lum)methyl and 
25 { l-ainlnoindazoi-2-ium) methyl , 

or a pharmaceutical ly acceptable salt thereof, which comprises reacting 
the compounds of the formula (VII); 
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9 <0)q 

II H ii ' 

c- ■ 

ORi 




(VII) 



GOOB, 



wherein, 

10 W is a residue which nay be substituted with a nuoleophile and 

represents an acetoxyl group or a halogen aton such as chlorine, broaine 
and iodine: . 

Bi represents hydrogen or a Carboxyl -protecting group; 
q is an integer of 0 or 1 ; 
15 the dotted line neans ceph-2-eo or ceph^3-en oonpound; aiid 

Ri., Ria^ and Q are the saoe as defined abovey with the •oonpounds of 
the foraula (IX) or (IXa) 



20 ^ifiz. 



O 



or 




(IX) (IXa). 
25 which is a saturated or unsaturated heterocyclic group which contains 1 
to 4 nitrogen atoms of which ojie may be substituted with an amino group 
to form quaternary aaraoniuiD, and oxygen or sulfur, or a fused 
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heterocyclic group thereof forned thereof forned together witli a 
substituted or unsubstituted benzene or an optional heterocyclic group, 
and is the group selected from the group coinprising: 
1-arainopyrrolidine, 1-aminopiperidine, 
5 4-aiBinofflorpho] ine» 

1-amlno-l, 2,3, 6-tetrahydropyridlne, 
l-aiaino-3-pyrrol ine, 
1-^aninoindol ine, 
l-am inopyrro 1 e , 
10 1-aminolndole, 

1- aiaino-4-hydroxypiperidine, . 

2- ajaino-l, 2, 3, 4-tetrahydroisoqulnoline, 

l-amino-l-Biethy.l-4~piperaziniun, -i , i 

4^aiDino-l , 2, 4-triazo le , 
15 l^amino-l,2,3-tria2olej . = ? 

1-amino-l , 2, 4-tria2ole , 

1-aminobenzotriazol e , 

1-aminobenzimidazole , 

l*affl inoi mi dazoi e , 
20 l-aminopyrazole, 

l-am inotetrazo 1 e , 

l-amino-l,4,5,6-tetrahydropyriBidine and 
1-aminoindazol e 

to give the compounds of the formula (IV); 
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\\H 'if'- 
JJ-n— C-C-N-^ ^ S 



RjJJN-^s^ il^ i_J, II rVV (IV) 




COOBi 



where 111, 



10 Ri, Ria, Bi, Q, q. the dotted line and the fornula 




Y 



are the sane as defined above, and removing the protecting groups. 

13. A Pharnaceutical coBp<>sition whiph ^c^^^ a therapeutically 
effective amount of one or more of the compounds (I) according to Claim 

15 1 or pharmaceutically acceptable salts thereof as an active ingredient, 
in association with a pharaaceutically acceptable carrier, excipient or 
other additive therefor. 

14. A compound of the formula (I) as defined in any one of Claims 1 to 
9 for use in medicine. 

20 15. A compound of the formula (I) as defined in any one of Claims 1 to 
9 for use as an antibiotic. 

16. The use of a coiippuhd of the foraula(l) as defined in any one of 
Claims 1 to 9 for the manufacture of a medicament for antibiotic use. 
17.. Treatment 6f the. d^^^^^ caused by bacterial Infection 'which 

25 comprises administering a therapeutically effective amount of the 
compounds of formula (1) as defined iii Clains 1 to 9 to a subject 
suffering" from such diseases. 
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